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SUMMARY 
Infections are a major source of morbidity and cause of mortality during the post-
operative phase for patients. Wound infections are the second most commonly 
encountered type of nosocomial, hospital-acquired, infection in the United States 
(Nichols, 2007:8). Owing to the fact that wound infection may be induced, such as, by 
not applying infection control and sterile technique principles in the operating room 
complex, it is imperative to implement infection control principles and apply sterile 
technique principles.  
The researcher noticed that some of the sterile technique principles were not carried 
out in the operating room complex which lead to the necessity to assess the knowledge 
of registered nurses’ regarding the implementation of infection control and sterile 
technique principles.     
The main goal of the study was to explore and describe the knowledge of registered 
nurses’ in two private hospitals in the Nelson Mandela Metropole, related to infection 
control and sterile technique principles in the operating room complex. Following the 
analysis of the data, the researcher made recommendations for changes to be made to 
the existing infection control guidelines in the operating room complex.   
The research design was quantitative, explorative, descriptive and contextual in nature. 
The sample consisted of all the registered nurses known as scrub nurses, in the 
operating room complex. The unit managers were excluded from the study, because the 
researcher utilized their assistance with the handing out and collecting of the 
questionnaires because, not all scrub nurses were at work at the same time. Firstly a 
pilot study was conducted (in both private hospitals) to confirm the reliability of the 
data collection instrument. Data was collected by means of a questionnaire that was 
self-administered and consisted out of three sections: Section A – Biographical Data; 
Section B – Knowledge Base Related to Infection Control Principles and Section C – 
Knowledge Base Related to the Principles of Asepsis. The researcher consulted experts 
to ensure the reliability and validity of the questionnaires and to ensure that the 
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questionnaires would measure what it is intended to measure and that it will remain 
consistent.  
The data obtained from the questionnaires was analyzed by means of statistical and 
inferential analysis and included descriptive statistics with the assistance of a 
statistician. Following the analysis of the data, recommendations for changes to be 
made to the existing infection control guidelines in the operating room complex was 
made. This was done with relevant literature and the guidelines were discussed with 
experts in the field. The researcher ensured that all the legal and ethical requirements, 
such as the participants’ right to privacy, were maintained throughout the study. 
Keywords: Operating room complex; Nosocomial infection; Infection control principles 
and Sterile technique principles.  
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         CHAPTER 1 
OVERVIEW OF THE STUDY 
1.1 INTRODUCTION AND PROBLEM STATEMENT 
The nursing profession was validated by Florence Nightingale (1820-1910), the world’s 
first nursing theorist. She identified the concept of a nurse as a skilled worker and 
demonstrated that the hospital environment, as well as the cleanliness thereof, had an 
ultimate effect on the patient (Fortunato, 2000:18). Since this time the hospital 
environment, which includes the operating room complex, the cleanliness thereof, as 
well as the nursing personnel’s attention given to sterility, has played an important role 
in the reduction of nosocomial infections. The operating room complex environment 
provides exposure to a variety of organisms and therefore the patient is at risk for 
nosocomial infections. Nosocomial infections can lead to sepsis which can be a fatal 
post operative complication (Fortunato, 2000:205). 
As stated earlier, the operating room complex environment, including the nursing 
personnel, may play a role in the transmission of nosocomial infections; and therefore 
DeLaune and Ladner (1998:701) state that nosocomial infections may be transmitted to 
the patient by the nursing personnel who fail to practise or carry out the sterile 
technique principles. It is necessary to give careful attention to the creation and 
maintenance of a safe and acceptable therapeutic operating room complex 
environment in order to prevent the potential development of nosocomial infections, 
because the integrity of the patient’s skin is compromised during a surgical procedure. 
The body’s largest and most important organ is the skin and its functional components 
are the cutaneous layer that includes the epithelium and the connective tissue. The skin 
also includes structures in the cutaneous layer, such as the sweat and the sebaceous 
glands, hair and nails. The cutaneous layer consists of two main layers which are known 
as the epidermis and the dermis. When a wound occurs, the skin and its components 
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become involved in the healing process in order to restore the integrity of the skin 
(Mulder, Small, Botma, Ziady and Mackenzie, 2002:10). 
The intact skin plays an important role in the prevention of infection or disease because 
it is part of the body’s first line of defence against infection, involves good health and 
entails natural biochemical, mechanical as well as anatomic protection (Fortunato, 
2000:207). The source of pathogens for most wound infections is the endogenous flora 
of the patient’s skin, mucous membranes or hollow viscera. When the skin or mucous 
membranes are incised, the exposed tissues are at risk for contamination with 
endogenous flora (Mangram, Horan, Pearson, Silver and Jarvis, 1999:253). An aseptic 
technique must be used during any invasive procedure which breaches the body’s 
natural defences, for example the skin, mucous membranes, or when one is handling 
equipment which will enter a normally sterile area (Xavier, 1999:51). 
Infection may also occur from the normal colonisation of the patient’s skin or it may 
enter the wound from dispersed bacteria in the air of the operating room, hence the 
rationale for using specialised air-conditioners to reduce potential infection. Bacteria 
that are responsible for infections, such as wound infections, are introduced into the 
wound at the time of the surgical procedure and may only be noticed weeks after the 
surgical procedure (Fry and Fry, 2007:802).  In the practical situation, within the 
operating room, it is important to classify the degree of contamination of the surgical 
wound in order to determine whether the nosocomial infection was introduced within 
the operating room complex, because a clean site may become contaminated 
depending on the type of wound, the pathological findings, the anatomical location or a 
break in the aseptic technique (Fortunato, 2000:565). Table 1.1 depicts the surgical 
wound classification with a description of each classification as stated by Mulder et al. 
(2002:45). These classifications of the wounds can be found in the intra-operative 
records in the practical situation. 
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TABLE 1.1 CLASSIFICATIONS OF WOUNDS ACCORDING TO THE DEGREE OF 
CONTAMINATION 
CLASSIFICATION DESCRIPTION 
Clean wounds Uninfected wounds in which there is no 
inflammation and the respiratory, 
alimentary, genital and urinary tracts are 
not entered.  They are primarily closed 
wounds or, if necessary, drained with 
closed drainage. 
Clean – contaminated wounds Surgical wounds in which the respiratory, 
alimentary, genital or urinary tract has 
been entered. These wounds show no 
evidence of infection. 
Contaminated wounds These include open, fresh, accidental 
wounds and surgical wounds involving a 
major break in sterile technique or a large 
amount of spillage from the gastro-
intestinal tract.  Inflammation is evident. 
Dirty or infected wounds These include old, accidental wounds 
containing necrotic tissue and wounds 
with evident clinical infection. 
(Mulder et al. 2002:45). 
Owing to the interruption of the continuity of the skin during surgery, the 
administration of an intravenous infusion, as well as the insertion of a urinary catheter, 
will create wound sites that become a possible source of infection (Wenzel, Edmond, 
Pittet, Devaster, Brewer, Geddes and Butzler, 1998:24). According to Creedon 
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(2005:209), fifteen percent of hospital admissions acquire infection and the 
susceptibility to infection has been associated with the use of invasive devices and 
negligent infection control practices, which contribute to the necessity of implementing 
infection control measures. 
The infection control measures include the use of antiseptics, the cleaning of items or 
objects, disinfection and sterilisation of instruments (Xavier, 1999:49). Important 
infection control measures include the management of a contaminated operating room 
and an effective ventilation system, which contributes to the prevention of nosocomial 
infections. 
Fry and Fry have looked at the increased infection rate that is related to the patient’s 
condition (physiologically). They looked at the patient pre-operatively, whereas this 
study is concerned with the intra-operative phase. The patient’s immune system can 
eradicate bacterial contaminants and can maintain infection rates at low levels, but 
when his/her immune system is compromised, infections occur more frequently. The 
patient’s immune system can be affected by genetic and acquired factors. The genetic 
factor means that some people are genetically less prone to infection than others 
whereas the acquired factors are naturally occurring events, such as aging and acute 
physiologic events, for example, hypoglycemia, (Fry and Fry, 2007:804). 
Fry and Fry (2007:805) have investigated a few research studies that have focused on 
the acquired factors that have increased the infection rate. The factors that have stood 
out during the studies that were related to increased infection rates were: prolonged 
surgical time, existence of medical diseases, such as diabetes and chronic pulmonary 
disease; and the third factor was decreased serum albumin concentration 
(hypoalbuminemia). The results of these studies indicate that acquired factors do affect 
the patient’s immune system, but no consensus exists about which factors have the 
greatest influence. According to Fry and Fry (2007:807), peri-operative nurses play an 
important role as the patient’s infection control advocate. 
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Table 1.2 depicts the nosocomial infection rate in a private hospital in the Nelson 
Mandela Metropole, from October 2006 to July 2007. The stations in the table represent 
the different units in the hospital and the rows that are highlighted in the table 
represent the unit with the highest nosocomial infection rate. These units admit surgical 
patients which mean that some of these patients came to the operating room complex 
for a surgical procedure that had to be done. The nosocomial infection percentage rates 
stated in the table do not imply that it is due to surgical procedures that the nosocomial 
infection rate is high; it may be that a patient already had an infection when he/she was 
admitted. 
TABLE 1.2 NOSOCOMIAL INFECTION RATE OF A PRIVATE HOSPITAL IN THE NELSON 
MANDELA METROPOLE 
STATION NUMBER OF 
INFECTIONS 
ADMISSIONS 
LONGER THAN 
48 HOURS 
ALL 
ADMISSIONS 
INCIDENT 
RATE LONGER 
THAN 48 
HOURS (%) 
INCIDENT RATE 
FOR ALL 
ADMISSIONS 
001 14 1294 2395 1.08% 0.58% 
002 3 1247 1789 0.24% 0.17% 
003 6 1553 4604 0.39% 0.13% 
004 13 832 2666 1.56% 0.49% 
005 3 263 1217 1.14% 0.25% 
006 0 48 62 0.00% 0.00% 
007 0 1151 1275 0.00% 0.00% 
008 50 181 222 27.62% 22.52% 
009 0 0 118 0.00% 0.00% 
010 0 74 5071 0.00% 0.00% 
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011 0 0 14 0.00% 0.00% 
012 27 29 38 93.10% 71.05% 
013 11 331 652 3.32% 1.69% 
014 0 8 8 0.00% 0.00% 
TOTALS  7011 20131 1.81% 0.55% 
Owing to the statement mentioned above, the need arises to undertake research to 
determine whether the registered nurses in the operating room complex have adequate 
knowledge regarding infection control and sterile technique principles in order to 
prevent nosocomial infections. The researcher has noticed that some of the sterile 
technique principles aren’t carried out in the operating room complex, one example 
being the action taken to discard the sharps from a contaminated / infected surgical 
procedure. Accompaniment and orientation only occur with new employments or with 
the rotation of students within the operating room complex. The researcher also 
noticed that the guidelines (discussed in chapter two, page 37) in current circulation 
were not comprehensive enough. These guidelines should be comprehensive enough so 
that everyone can understand and know what is expected from them when 
implementing the infection control principles in order to prevent nosocomial infection. 
Therefore the researcher will conduct a study to explore and describe the knowledge of 
registered nurses regarding the principles of infection control and sterile technique in 
order to prevent nosocomial infections occurring in the operating room complex and 
make recommendations for changes to be made to the existing guidelines for infection 
control in the operating room complex. Compliance with infection control and sterile 
technique principles in practice may prevent nosocomial infections in the operating 
room complex and will result in the patient’s hospital stay being shorter and a reduced 
cost for the medical aids and hospitals, whereas infections result in an increased 
institutional cost due to an increased length and complexity of hospital admission 
(Kilpatrick and Reilly, 2002:56) 
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For the purpose of the study, the following questions are formulated: 
What knowledge do registered nurses have in private hospitals regarding infection 
control and sterile technique principles in the operating room complex? What 
recommendations can be made for changes to be made to the existing guidelines for 
infection control in the operating room complex in order for registered nurses to 
optimise their knowledge about the sterile technique and infection control principles? 
1.2 RESEARCH OBJECTIVES 
The research objectives for the study are as follows: 
• The primary objective is to explore and describe the knowledge of registered 
nurses regarding the principles of infection control and sterile technique in order 
to prevent nosocomial infections in the operating room complex of two private 
hospitals in the Nelson Mandela Metropole. 
• The secondary objective is to make recommendations for changes to be made to 
the existing guidelines for infection control in the operating room complex. 
1.3 DEFINITIONS OF CONCEPTS 
The researcher finds it beneficial to define some concepts that are key elements to the 
discussion that will follow in the study: 
• Registered nurse: A registered nurse is a person who is registered as a nurse in 
terms of section 16 of the Nursing Act, 1978 (Act 50 of 1978) (South African 
Nursing Association Terminology List, 1994:30). 
• Operating room nurse / Scrub Nurse: The operating room nurse in the context 
of this study refers to a nurse registered by SANC who scrubs for surgical 
procedures; irrespective of post basic training. She/he practices under R2598 
and R387, in a private hospital. A scrub nurse is a registered nurse who assists a 
surgeon by handing him/her instruments that the surgeon may need during the 
operation (Duncan, 1997:460). Smeltzer and Bare (2000:330) define a scrub 
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nurse as a registered nurse who scrubs for surgery and performs sterile 
technique procedures in the operating room, for example, handling of sterile 
surgical supplies and instruments as well as handing sterile instruments to the 
surgeon. The terms “operating room nurse” and “scrub nurse” can be used 
interchangeably. 
• Knowledge: This is understanding of, or information about, a subject which has 
been obtained by experience or study and which is either in a person’s mind or 
possessed by people generally (Cambridge University, 2003:693). For the 
purpose of this study, ‘knowledge’ refers to what the operating room nurses 
know about infection control and sterile technique principles in the operating 
room complex. 
• Infection control principles: These principles involve the application of measures 
that control infection in a healthcare facility (Pearse, 1997:11). These measures 
include prevention of nosocomial infection by, for example, ensuring efficient 
cleaning and sterilisation of anaesthesia equipment and respirators to prevent 
post-operative respiratory infections (Fortunato, 2000:76). 
• Sterile technique: These are methods by which contamination with micro-
organisms is prevented to maintain sterility throughout the surgical procedure, 
thereby preventing infections (Fortunato, 2000:222). 
• Nosocomial infection: This is an infection acquired during hospitalisation that 
was not present or incubating at the time of hospital admission (Smeltzer and 
Bare, 2000:1870). 
• Operating room: This is a room in an operating suite/complex, which usually 
forms part of a hospital where operations are performed (Mangram et al. 
1999:252). For the purpose of this study, it will refer to the actual room where 
the surgical procedure is performed on the patient. 
• Operating room complex: This is an area within a hospital where surgical 
operations are performed. There is more than one operating room where sterile 
procedures are performed and other support facilities such as set-up-rooms, 
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sluice rooms, waste disposal and others (ICASA Guidelines, 2002:4). Within this 
study, operating room complex will refer to all the operating rooms within the 
hospital where surgical procedures are performed. 
• Guidelines: This is a principle or criterion that guides or directs an action (ICASA 
Guidelines, 2002:4). For the purpose of this study, guidelines refer to a guide 
that needs to be implemented by the nursing personnel to prevent nosocomial 
infections within the operating room complex. 
1.4 RESEARCH DESIGN 
A research design, which can be defined as a plan or blueprint of how one intends 
conducting the research, focuses on the end product, formulates a research problem as 
a point of departure and focuses on the logic of research, (Mouton cited in de Vos, 
Strydom, Fouche΄ and Delport, 2005:132). The researcher explored and described the 
knowledge of registered nurses regarding infection control and sterile technique 
principles within the operating room complex and therefore conducted an explorative, 
descriptive and contextual research design within the quantitative approach. 
1.4.1 QUANTITATIVE DESIGN 
According to Mouton and Marais (cited in de Vos et al. 2005:101), quantitative research 
is highly formalised and explicitly controlled, has a range that is exactly defined and is 
relatively close to the physical sciences. Quantitative studies attempt to investigate a 
research question or hypothesis by focusing on discrete and measurable aspects of an 
area of clinical and theoretical interest (Martin and Thompson, 2000:2). The researcher 
utilised the quantitative method of research in order to measure whether, and if so 
where, the registered nurses lacked knowledge regarding infection control and sterile 
technique principles for preventing nosocomial infections in the operating room 
complex. 
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1.4.2 EXPLORATORY DESIGN 
The exploratory design is utilised during a research study when the researcher wants to 
explore a particular topic or examine a new interest or the subject of the research study 
is relatively new (Babbie and Mouton, 2002:79). According to Polit and Hungler 
(1997:20), exploratory research is aimed at investigating the nature of the phenomenon, 
the manner in which it is manifested, as well as other factors to which it is related. In 
this study the researcher attempted to identify and explore the knowledge of registered 
nurses, known as scrub nurses, regarding infection control and sterile technique 
principles in the operating room complex. The researcher discusses the utilisation of the 
exploratory design comprehensively in chapter three. 
1.4.3 DESCRIPTIVE DESIGN 
According to Polit and Hungler (1997:20), quantitative description involves the 
prevalence, incidence, size and measurable attributes of a phenomenon. Descriptive 
studies assist the researcher to discover new meaning, describing what exists, 
determining the frequency with which something occurs and categorising information, 
(Burns and Grove, 1999:24). The researcher utilised the descriptive design to describe 
the knowledge of the registered nurses regarding infection control and sterile technique 
principles. The researcher discusses the utilisation of the descriptive design 
comprehensively in chapter three. 
1.4.4 CONTEXTUAL DESIGN 
Contextuality of research refers to a study being done within the situation in which it 
normally occurs. According to Holloway and Wheeler (1998:1992) the phenomenon of 
interest is explored in the immediate environment and physical location. The study was 
conducted amongst registered nurses working in the operating room complex of private 
hospitals in the Nelson Mandela Metropole. See chapter three for a comprehensive 
discussion on the context. 
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1.5 RESEARCH METHOD 
The research method will comprise techniques and / or procedures used by the 
researcher to structure a study and to gather and analyse relevant information, 
therefore implementing the research design (Babbie and Mouton, 2002:104). 
1.5.1 TARGET POPULATION 
The population in a research study is the group on which the research focuses and to 
which the results should be generalised (de Vos et al. 2005:194). According to Polit and 
Hungler (1997:223-224), the population is the entire aggregation of cases that meets a 
designated set of criteria whereas the target population is the entire population in 
which the researcher is interested.  In this research study, the population consisted of 
all the registered nurses, known as scrub nurses, that were currently working in the 
operating room complex of private hospitals in the Nelson Mandela Metropole. See 
chapter three for a more detailed discussion on the population. 
1.5.2 SAMPLING METHOD AND SIZE 
A sample is a portion of the population that will comprise the subject of the study 
(Seaberg cited in de Vos et al. 2005:1940). A sample therefore consists of a subset of the 
entities that make up the population (Polit and Hungler, 1997:224). The researcher 
utilised all the registered nurses, known as scrub nurses, except the unit managers, in 
the private hospitals’ operating room complex of the Nelson Mandela Metropole.  See 
chapter three for a more detailed discussion. 
1.5.3 DATA-COLLECTION INSTRUMENT 
A questionnaire is a list of questions on a specific topic which have been compiled by 
the researcher in order to obtain information on the topic. (Fox and Bayat, 2007:88). 
According to Fox and Bayat (2007:88), questionnaires have the following advantages. 
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• Questionnaires are cost-effective compared to investigations involving large 
sample sizes and large geographical areas, as well as when the number of 
questions increases. 
• They can be easily analysed and can be done with many computer software 
packages. 
• They are familiar to most people. 
• Questionnaires reduce the incidence of bias, because there is uniform question 
presentation and no middleman bias. 
• They are less intrusive than telephone or face-to-face surveys. 
Data was collected by means of using a questionnaire which was designed by the 
researcher and the assistance of two experts in the field. The data-collection instrument 
is comprehensively discussed in chapter three.  
1.5.4 DATA COLLECTION METHOD 
According to Polit and Hungler (1997:455), data collection is the gathering of the 
information needed to address the research problem.  The researcher, with permission, 
obtained the data herself. The researcher’s pre-established plan for collecting the data 
is comprehensively discussed in chapter three. 
1.5.5 METHOD OF DATA ANALYSIS 
The purpose of data analysis is to sift, sort and organise raw data obtained during data 
collection in such a way that themes and interpretations that emerge from the process 
address the original research problem (Tutty, Rothery and Grinnell, 1996:90). The data 
obtained from the questionnaires regarding the knowledge of registered nurses in 
infection control and sterile technique principles was analysed by means of statistical 
analyses that included inferential and descriptive statistics. Inferential statistics assist 
the researcher in making conclusions from the data that was obtained during the study, 
therefore inferences were made from the findings based on the sample that was utilised 
from the larger population (Babbie, 2001:452). Using descriptive statistics is a method of 
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presenting quantitative description in a manageable form that can assist the researcher 
in describing and summarising the distribution of variables (Mouton, 2002:459). 
According to Fox and Bayat (2007:111), descriptive statistics refer to statistical 
techniques and methods that are designed to reduce the data that was collected to 
make the interpretation easier and therefore it can be defined as the collection, 
organising, presentation and analysis of data. See chapter three for a comprehensive 
discussion on how the data was analysed. 
1.6 PILOT STUDY 
A pilot study is a study done on small-scale that includes all the aspects to be used in the 
main study (de Vos et al. 2005:206). According to Fox and Bayat (2007:102) a pilot study 
is a trial run of the research conducted on a small scale in order to determine if the 
research design and methodology are relative and effective. The researcher conducted a 
pilot study with two registered nurses, known as scrub nurses, from a different 
hospital’s operating room complex in the Nelson Mandela Metropole. The pilot study 
will be discussed in more detail in chapter three. 
1.7 QUALITY OF RESEARCH 
It is important to obtain valid and reliable data and therefore the researcher must 
ensure that the questionnaires have acceptable levels of validity and reliability: these 
are the most important concepts in the context of measurement (de Vos et al. 
2005:160). The researcher discusses comprehensively how validity and reliability of 
measurement were maintained in chapter three. 
1.8 ETHICAL AND LEGAL CONSIDERATIONS 
All participants have basic rights which involve the acquisition of material and the 
information that is to be provided; and that it will be done on the basis of mutual trust 
as well as the rights, interests and the sensitivities of the participants (Mouton, 
2006:243). According to Mouton (2006:243), the basic rights of participants are the right 
to privacy, anonymity and confidentiality, informed consent and the right not to be 
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harmed in any manner.  These basic rights of the participants as well as how it was 
carried out, are comprehensively discussed in chapter three. 
1.9 CONCLUSION 
Registered nurses, known as scrub nurses, can prevent nosocomial infection by 
implementing infection control principles and by applying sterile technique principles 
within the operating room complex. It is therefore necessary that registered nurses are 
knowledgeable about causative microorganisms, their modes of transmission as well as 
the measures and methods for controlling and preventing infection. Any knowledge 
deficit of registered nurses should be identified and addressed, so that the nurses can 
become aware of the consequences when a patient gets infection. The researcher 
discusses the research study’s design and methodology comprehensively in chapter 
three. The following chapter entails the literature review. 
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CHAPTER 2 
         LITERATURE REVIEW 
2.1 INTRODUCTION 
The aim of the study is to explore and describe the knowledge of registered nurses 
regarding infection control and sterile technique principles in the operating room 
complex. Infection delays the healing / repair of tissues; therefore the implementation 
of infection control and sterile technique principles must be strictly enforced to prevent 
the transmission of organisms causing infection (Mogotlane, Mokoena and Chauke; 
2005:64). The primary goal of the sterile surgical team members in the operating room 
complex is to prevent infection. This may be achieved by certain activities, such as 
environmental cleaning, disinfecting and sterilisation of instrumentation and 
equipment, all of which form part of the infection control principles, and last but not 
least, the application of the sterile technique principles (Osman, 2000).  
Nosocomial infection is known as an infection that is acquired by a patient in a hospital 
setting and, because patients are in the care of nurses for twenty-four hours, it is 
important for nurses to be knowledgeable about nosocomial infections. The chain of 
infection, the types of infections, mode of transmission, infection control and sterile 
technique practices required to control and reduce further transmission and the current 
guidelines of infection control will now be discussed, followed by the knowledge and 
education process of the nurses in the operating room complex.  
2.2 CHAIN OF INFECTION 
The presence of a pathogen or a host alone won’t cause an infectious process since 
there must be an interactive process that involves the agent, host and environment 
(DeLaune and Ladner, 1998:697). The agent is capable of causing disease; and the host 
can be affected by the agent who is usually a human being. The environment is the 
surrounding area in which the agent requires to survive within the host, for example, 
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the correct temperature; therefore the environment consists of everything other than 
the host and agent.  
The following figure depicts the chain of infection which describes the phenomenon of 
developing an infectious process. The figure identifies six elements (links) in the chain of 
infection which need to be present for infection to occur. The six elements are: 
infectious agent, reservoir, portal of exit of reservoir, mode of transmission and portal 
of entry to host and susceptible host. 
 
Figure 2.1 The six elements in the chain of infection (DeLaune and Ladner, 
1998:698).  
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Any break in the chain of infection occurs by changing the interactive process of the 
agent, host and environment, as shown in the above figure. Conditions that encourage 
the transmission of microorganisms are anthropogenic, reflecting changes in the 
relationship between humans and their environments (DeLaune and Ladner, 1998:698). 
Nurses need to break the chain of infection by applying infection control practices to 
interrupt the mode of transmission thereby preventing and controlling nosocomial 
infection. 
2.3 MODES OF TRANSMISSION 
Transmission is the transfer of a disease from one person to another (Duncan, 
1997:688). The most common and frequent mode of transmission is contact 
transmission. According to Damani (2003:5), contact transmission may be subdivided 
into direct and indirect contact.  
Firstly, direct contact refers to the spread of micro-organisms through the actual 
physical contact from person-to-person. Micro-organisms may be transferred via the 
direct mode of transmission during patient care activities such as the insertion of 
invasive devices if the hands or gloves of the nurse are contaminated (Damani, 2003:5). 
Indirect contact occurs when a person comes into contact with a contaminated object, 
such as endoscopes. Thorough cleaning, disinfection and sterilisation are very important 
in the operating room complex to prevent nosocomial infection from contaminated 
equipment (Damani, 2003:5).    
Secondly, droplet transmission results from contact with contaminated respiratory 
secretions. With droplet transmission the droplets do not remain suspended in the air, 
but settle on surfaces (Damani, 2003:5). Therefore effective environmental cleaning is 
essential because the surfaces become contaminated and may act as a reservoir of 
potential pathogens (Damani, 2003:73). 
Thirdly, airborne transmission occurs when there are infectious particles in the air which 
come into contact with a susceptible host. Microbial particles in the air are spread 
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widely by air currents and can be inhaled, because the particles remain suspended in 
the air for several hours and may cause infection when a susceptible person inhales 
them (Damani, 2003:5).  
2.4 NOSOCOMIAL INFECTION 
Nosocomial infections continue to be a problem in most healthcare centres throughout 
the world since; infection control is misperceived and needs to be challenged, nurses 
need to be continually educated and made aware of the reasons for instituting infection 
control practices for the safety of the patients as well as for themselves (Dahya, 
2005:31). 
A study that was done in the United States, known as the SONIC (Study of Nosocomial 
Infection Control), found that about one third of all nosocomial infections could be 
prevented when effective infection control programmes were in place (Smeltzer and 
Bare, 2000:1876). A breach in infection control practices promotes the transmission of 
infection from patients to the nurses and to other patients whereas an infection control 
programme puts the different practices together that need to be implemented in order 
to control and reduce the spread of infections. Nurses that implement and continue to 
practice infection control principles in their working environment, can save the lives of 
patients with suppressed immune systems.  
Some patients are more vulnerable to infection than others, especially the patient that 
is immunocompromised. According to Xavier (1999:50), the risk of infection is increased 
if a patient is immunocompromised by age. Others who are at risk are older patients 
and neonates due to their less efficient immune system; patients with an underlying 
disease, such as debilitating or malignant disease; those receiving drug therapy, such as 
immunosuppressive drugs or broad spectrum antimicrobials and those patients 
undergoing surgery. 
Owing to the fact that was mentioned above, it is therefore important to apply infection 
control and sterile technique principles during any invasive procedure which breaches 
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the body’s natural defences, for example, the skin or mucous membranes, to prevent 
infection.  
Nosocomial infections and outbreaks are expensive not only for the patient, but for the 
healthcare institution as well. According to Dahya (2005:31), Ignaz Semmelweis 
recognised nearly hundred (100) years ago the following benefits for the patients, 
nurses as well as for the healthcare institution when implementing infection control 
principles; namely, 
• controlling pathogens from spreading 
• controlling multi-drug resistance 
• reducing mortality and morbidity rates 
• maintaining the quality of healthcare rendered 
• ensuring the safety of healthcare workers and patients and 
• reducing the patient’s length of stay in hospitals. 
Specific organisms with nosocomial infection potential will be discussed next. 
2.5 ORGANISMS WITH NOSOCOMIAL INFECTION POTENTIAL 
The following organisms that may lead to a patient developing nosocomial infections 
are: clostridium difficile, Methicillin-resistant staphylococcus aureus and Vancomycin-
resistant enterococcus (Meeker and Rothrock, 1999:98). These organisms will be 
discussed in detail in the following section. 
2.5.1 CLOSTRIDIUM DIFFICILE 
This bacterium has significant nosocomial infection potential. This organism is a gram-
positive bacterium that forms its own spores. Owing to the fact that these organisms 
can form their own spores it facilitates the ability of the organism to be spread by 
environmental sources and personnel. This organism is relatively resistant to 
antimicrobial therapy and is thus able to proliferate unimpeded. Clostridium Difficile 
works as a pathogen by releasing toxins into the lumen of the bowel, which leads to the 
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destruction of the bowel at that particular site (Smeltzer and Bare, 2000:1876). Patients 
that undergo gastro-intestinal surgery are at risk for acquiring clostridium difficile. Once 
the patient develops clostridium difficile infection, he / she may develop a severe form 
of the disease called pseudomembranous colitis. Pseudomembranous colitis has serious 
complications, such as pancolitis, toxic megacolon, perforation or endotoxin shock 
(Damani, 2003:147). 
The nosocomial potential is compounded due to the spore’s being resistant to cleaning 
and hand-washing agents and can be spread onto the hands of nurses and by contact 
with equipment that has been contaminated with Clostridium Difficile. Even if the 
environment has been cleaned one cannot be completely assured that the organism has 
been eliminated (Smeltzer and Bare, 2000:1876). 
2.5.2 METHICILLIN-RESISTANT STAPHYLOCOCCUS AUREUS 
Methicillin-resistant staphylococcus aureus, (MRSA) is a common nosocomial infection 
in hospitals. MRSA is the term used to describe staphylococcus aureus that is resistant 
to methicillin or its comparable pharmaceutical agents. Vancomycin is usually the 
alternative treatment for MRSA infection (Smeltzer and Bare, 2000:1877). 
The primary mode of transmission for MRSA is through contact transmission by the 
hands of personnel. MRSA carried in the nares of personnel can be transferred to the 
patients by hand contact. According to Meeker and Rothrock (1999:103), the following 
protocols need to be implemented peri-operatively when caring for these patients. 
• Segregate the patient using contact transmission-based or barrier 
precaution guidelines. 
• Wear gown and gloves when in contact with contaminated materials. 
• Implement strict handwashing practices. 
• Limit patient transportation to essential movement only. 
• Clean and disinfect patient-care equipment. 
21 
 
The following table (2.1) illustrates the comparison between MRSA and clostridium 
difficile infection as stated by the Department of Health in the United Kingdom.  
 TABLE 2.1 COMPARISON BETWEEN MRSA AND CLOSTRIDIUM DIFFICILE 
(Department of Health of the United Kingdom, 2008). 
MRSA CLOSTRIDIUM DIFFICILE 
Transmitted through contact with 
colonised skin or contaminated 
equipment. 
Transmitted through contact with spores 
from infected faeces, or when in contact 
with a contaminated environment and/or 
equipment. 
Eliminated from hands by using alcohol 
handrub, as well as by the use of most 
disinfectants for cleaning purposes. 
Reduced by washing hands with soap and 
water and cleaning with chlorine-based 
disinfectants. 
Bloodstream infection is though piercing 
of skin, for example with a cannula or an 
open wound. 
Infection is through ingesting spores, 
together with antibiotic treatment.  
Survival rate is low in the environment. Spores survive well in the environment. 
 
2.5.3 STAPHYLOCOCCI 
Staphylococci can be found in the indigenous flora and therefore on the skin and 
mucous membranes of the nasopharynx, urethra and vagina. This organism which is 
gram-positive and grows best under aerobic conditions, is very resistant to drying, heat 
and salt in high concentrations (Meeker and Rothrock, 1999:99).  
According to Meeker and Rothrock (1999:99) staphylococci can be divided into two 
species. Firstly is staphylococcus aureus which is hemolytic, parasitic, pathogenic and 
coagulase positive, meaning that it is capable of clotting plasma. Staphylococcus aureus 
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is also the organism responsible for the cause of wound infection. The second one is 
staphylococcus epidermis which is parasitic, less pathogenic and coagulase negative, 
which means that it is clumped by the plasma. This organism has been implicated in 
infections of prosthetic devices, such as heart valves. The skin surface is the most 
common site of staphylococcus epidermis and can therefore lead to the contamination 
of clothing and dispersal of the micro-organisms. 
Staphylococci can survive for long periods in the air, dust debris, clothing and bedding. 
Staphylococci that are pathogenic grow in the sweat, urine and on the tissue of the skin. 
These organisms are difficult to destroy; but cleanliness of the environment, correct 
handling and sterilisation of linens and equipment as well as adherence to adequate 
handwashing techniques are important controls to prevent the transmission of infection 
(Meeker and Rothrock, 1999:100).        
2.5.4 ENTEROCOCCI 
Enterococci are gram-positive organisms which are found in the normal flora of the 
gastro-intestinal and female genital tracts. Enterococci, which are responsible for 
producing significant infections in certain situations are the second most frequent cause 
of nosocomial infections in the United States (Smeltzer and Bare, 2000:1877). These 
organisms are responsible for the nosocomial infections as well as for wound infections, 
bacterial endocarditis, septicemia and urinary tract infections (Meeker and Rothrock, 
1999:100). Infections such as septicemia can be fatal and it is therefore important to 
implement the infection control and sterile technique principles to prevent infection. 
2.5.5 PSEUDOMONAS 
Pseudomonas thrives in moist environments and may be found in soil, water, sewage, 
air and in debris. This organism, which may also be found in the normal flora of the skin 
as well as in the intestines, has been found growing in soap solutions as well as in 
intravenous fluids (Meeker and Rothrock, 1999:100).  
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Pseudomonas are found to be pathogenic only when they are introduced into areas 
where normal defences are absent, where it is superimposed on staphylococcal 
infection, or when it is present in a mixed infection. Pseudomonas is resistant to most 
antimicrobial agents; but environmental sanitation and strict adherence to sterile 
technique principles are important preventive measures (Meeker and Rothrock, 
1999:100). 
A study was conducted in America in which sixteen (16) patients out of one-hundred-
and-eighty-five (185) in a time period of eight months, developed infections with 
pseudomonas aeruginosa who had undergone mediansternotomy. Cultures of hand 
specimens and finger nails identified a scrub nurse from whom the same strain of 
pseudomonas aeruginosa was isolated. The particular scrub nurse had been in contact 
with all sixteen patients. The intervention was that the scrub nurse was removed from 
the operating room complex and had to undergo treatment for the infection. She could 
only return to the operating room complex a few weeks later, after another culture had 
been taken and had been shown to be negative. When specimens were again taken for 
culturing from the scrub nurse’s hands and nails after six months they were still negative 
(McNeil, Nordstrom-Lerner, Malani, Zervos and Kauffman, 2001:317-320). 
2.5.6 STREPTOCOCCI 
Streptococci are gram-positive and non-spore-forming, facultative micro-organisms 
which are found in the indigenous flora of the upper respiratory, genitor-urinary and 
gastro-intestinal tracts. 
During surgery, when the surgeon makes an incision, streptococcal infection can be 
introduced into the incision and spread by way of the lymph vessels and nodes which 
can lead to inflammation and cellulitis. Streptococci can be transferred from an infected 
person to a host by droplet transmission and by a contaminated environment. Direct 
transmission may occur by the inhalation of infectious droplets expelled from the nose 
and mouth. Indirect contact is by means of infected air and dust in the environment. 
Most bacteria in the operating room environment are shed from the skin of the 
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personnel; therefore it is important to wear the surgical attire and a surgical mask 
correctly in the operating room complex (Meeker and Rothrock, 1999:100). 
2.5.7 VANCOMYCIN-RESISTANT ENTEROCOCCUS 
This organism has the capability of producing significant infections in certain cases. As a 
relatively resistant organism at baseline, therapy for enterococcus has been limited to 
penicillin formulations or vancomycin in combination with aminoglycoside. Patients 
have developed resistance to all of these treatments and therefore this problem has 
serious implications. These patients are resistant to all other antimicrobial therapies, 
leaving them with bacterial infections for which there is no pharmaceutical treatment 
available (Smeltzer and Bare, 2000:1877). 
The patient population that is at increased risk of colonisation and infection are patients 
that have previously been treated with vancomycin and/or a multiple broad-spectrum 
antibiotic therapy; presence of indwelling devices such as intravenous lines, central lines 
and endotracheal tubes; and patients who have had intra-abdominal, cardiothoracic, 
orthopaedic, vascular and urology surgery (Damani, 2003:130).  
According to Smeltzer and Bare (2000:1877), enterococcus has the following traits that 
make it an ideal nosocomial organism. 
• The host carries an abundance of the organism even in a non-infected state. 
• The organism is bile-resistant and can withstand harsh anatomic sites, such as 
the intestine. 
• Enterococcus has the potential for resistance to many antibiotics, so that 
pharmaceutical agents that reduce bacteria may leave it to replicate freely. 
• Enterococcus endures well on the hands of the personnel and on environmental 
objects. 
The peri-operative protocols are similar to those for MRSA patients, as mentioned 
earlier. The personnel as well as the environment of the hospital play a very important 
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role in the controlling and reducing of nosocomial infection. It is therefore important to 
implement the correct infection control principles, apply the sterile technique principles 
as well as practising the standard precautions, because patient-to-patient cross-
infection can occur through either direct or indirect contact via the hands of nurses or 
from contaminated equipment and environmental surfaces (Damani, 2003:130). 
2.6 STANDARD PRECAUTIONS 
Standard precautions contain a basic level of infection control precautions that are 
designed for the care of all patients regardless of their diagnosis (Damani, 2003:96).  
According to Phillips (2007:257), standard precautions supplement recommended 
practices for environmental controls and are the minimum precautions for all invasive 
procedures, which is any procedure that involves any entry into body tissues. The 
following table contains the standard precautions with a description of each: 
TABLE 2.2 STANDARD PRECAUTIONS (Phillips, 2007:257-259). 
STANDARD PRECAUTIONS DESCRIPTION 
1. Protective barriers and personal 
protective equipment. 
Personal protective equipment (PPE), 
prevents any contact of the skin and 
mucous membranes with blood and body 
substances. The type of equipment used 
depends on the degree of anticipated 
exposure. Examples are: gloves, eyewear, 
gowns, hair covers and masks. Gloves are 
worn for invasive procedures and masks 
for protecting personnel from aerosols and 
patients from droplets.  
2. Prevention of puncture injuries. Needles and knife blades (collectively 
referred to as sharps) present a potential 
hazard. It is therefore important not to 
26 
 
manipulate any sharps by hand. Do not 
recap used injection needles and keep the 
used blades and needles in a puncture-
resistant container.  
3. Management of puncture injuries. If a glove is punctured with a sharp 
instrument during a procedure, then the 
puncturing sharp must be removed 
immediately and the glove changed 
promptly. If the skin is cut then both 
gloves must be removed, because the risk 
of introducing microorganisms from the 
remaining contaminated glove is 
increased. The correct protocol of the 
hospital needs to be followed with a 
needle-stick injury.    
4. Oral procedures. Blood-contaminated saliva and gingival 
fluid is expected during dental and surgical 
procedures in the oropharyngeal cavity; 
therefore mouth protection, ambu bags 
and ventilation devices must be available 
for emergency airway resuscitation. 
Respiratory secretions that are coughed up 
during endotracheal procedures are 
usually infectious.  
5. Care of specimens. All specimens must be handled with care 
and gloved hands to prevent any 
contamination if spillage occurs. The 
specimen must be contained to prevent 
leaking during transport to the laboratory. 
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6. Decontamination. All instruments must be thoroughly 
cleaned before sterilization and furniture 
and floors within the operating theatre 
must be cleaned and decontaminated with 
a detergent-disinfectant. 
7. Laundry. Soiled woven fabrics must be handled as 
little as possible and be transferred to the 
laundry in leakproof bags. 
8. Waste. Contaminated waste must be sent to a 
sanitary landfill in sealed containers. For 
disposal purposes, the waste must be 
differentiated as infectious or 
noninfectious, for example, red plastic 
bags for contaminated waste and white 
bags for noncontaminated waste, such as 
papers. These bags must also be leakproof. 
9. Handwashing. Thorough handwashing must be done 
between patients or when in contact with 
any contaminated items, with an 
antimicrobial agent; before every surgical 
procedure a five-minute surgical hands 
and arms scrub must be done. 
10. Avoid touching mucous membranes. Eating and drinking are prohibited in any 
area where there is a risk of exposure. 
Hand-to-mouth and hand-to-eye contact 
can contribute to microbial transmission. 
11. Prophylaxis. Personnel who participate in invasive 
procedures are at risk for blood-borne 
exposure and should have an HBV 
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immunisation. Personnel must be 
encouraged to know their HIV and HBV 
status, because the patient is at risk as 
well. 
 
Environmental services are as important as the environmental controls. According to 
Phillips (2007:255), environmental services that use effective supplies, techniques and 
equipment are a most important aspect of infection control; therefore microbial flora 
can be reduced by approximately 90%.  
2.7 ENVIRONMENTAL SERVICES 
According to Searle (2000:245) scrupulous control of the environment and of the 
equipment is imperative. Environmental services include procedures such as cleaning 
and disinfecting the operating room complex environment, handling soiled laundry and 
disposing of solid waste. Equipment or procedures that require water in their operation 
can support microbial growth.  
Water especially supports the growth of gram-negative bacilli as well as pseudomonas 
microorganisms. During the scrubbing of hands, airborne particles are produced and can 
contaminate the area around the scrub sinks. 
According to Phillips (2007:256), environmental services are relevant to infection control 
and the prevention of cross-infection and therefore the following points emphasise the 
importance of aseptic environmental control: the water tap’s head should be of a type 
that can be removed for terminal sterilization and the containers for antimicrobial 
handwashing agents should be cleaned and terminally sterilised before refilling. 
Secondly, no surface should remain wet, which would support microbial growth. 
Organic debris should be promptly removed from walls and any other surfaces with a 
disinfectant to prevent drying and airborne contamination. 
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Thirdly, the operating lights should be cleaned after each surgical procedure; the floors 
in the operating room complex should be cleaned with a wet-vacuum system; the dry 
debris should first be removed with a dry vacuum; and the floor should then be sprayed 
with a detergent-disinfectant solution and then wet-vacuumed. 
Fourthly, adequate time must be allowed between patients for proper terminal 
disinfection of the operating room. A patient must not be assigned to an inadequately 
cleaned operating room because it could lead to infection. 
Fifthly, disposable waste should be placed in separated bags for infectious and 
noninfectious wastes and must be in impervious receptacles. Waste should be 
contained at the source of origin to prevent aerosol generation during handling. 
According to Meeker and Rothrock (1999:105), sharps should be disposed in a container 
that is colour-coded, puncture–resistant and leakproof. Therefore the transmission of 
infection can be prevented and accidental injuries such as needle sticks can be 
prevented because the container is puncture-resistant.   
Sixthly, the grills, vents and filters of the air-conditioning system should be cleaned on a 
regular basis as defined by the institutional policy. Housekeeping equipment should be 
cleaned and dried for storage since moisture and darkness are conducive to microbial 
growth. 
The air-conditioning is an important aspect of the operating room complex. To control 
bioparticulate matter within the operating room environment, ventilating air should be 
delivered to the room from ceiling vents or vents located high on the walls (Phillips, 
2007:256). To gain insight into the control of airborne contamination, air-conditioning 
will be discussed next.  
2.8 AIR-CONDITIONING IN THE CONTROL OF AIRBORNE CONTAMINATION 
The use of air-conditioning systems in the operating room complex is necessary because 
the system maintains a positive pressure which is greater than that of the surrounding 
corridor. This will help to maintain the unidirectional airflow in the operating room and 
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minimise the amount of corridor air entering the operating room. No devices, such as 
cooling fans, may be used in the operating room because they may cause a turbulent 
airflow and it may recirculate settled bacteria (Meeker and Rothrock, 1999:109).  
Air-conditioning systems effectively reduce the number of airborne organisms by 
removing aerosol and dust particles. The air that is contaminated by dust and lint is 
removed as fresh, clean outside air is supplied. The recirculation of the filtered air at a 
minimum rate of fifteen volume exchanges per hour, at least four of which are fresh air, 
is considered safe and economical (Fortunato, 2000:226). The filters of the air-
conditioner must be replaced regularly according to the manufacturer’s instructions in 
order to maintain effective functioning of the air-conditioner. The temperature of the 
operating room environment should be maintained at 18-25˚C for personnel comfort 
and to inhibit microbial growth (Damani, 2003:22). 
Laminar airflow which is often referred to as ultraclean airflow, is installed in operating 
room environments where high risk procedures, such as total joint replacements, 
cardiac surgery and vascular surgery are done. Laminar airflow is a controlled, 
unidirectional, positive pressure stream of air. The air flows downward at a high velocity 
and then flows radially outward. The airstream entraps particulate matter and micro-
organisms. The flow returns to the system and gets prefiltered to remove gross 
particles; and then passes through a High Efficiency Particulate (HEPA) filter that traps 
and eliminates more than 99% of all particles larger than 0.3μm. A rate of 100 to 400 air 
changes per hour is possible (Phillips, 2007:256). 
When a study was conducted to demonstrate airborne contamination in the operating 
room environment, the researchers recovered nonviable (ie. lint) and viable (ie. micro-
organisms) particulates during surgery by using a personal cascade impactor sampling 
device. The study demonstrated that there was a widespread presence of organisms like 
staphylococci in the operating room environment that could contaminate a biomaterial 
surface and lead to other types of infections. Staphylococcus epidermis was recovered 
in 100% of the air samples collected and staphylococcus aureus, an organism of known 
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nosocomial virulence, was recovered from 73.3% of the air samples. Two other 
nosocomial pathogens that express multiple-antibiotic resistance were also recovered 
(Edmiston, Sinski, Seabrook, Simons and Goheen, 1999:1169-1176). 
A control sampling in the unoccupied operating room environment demonstrated a low 
microbial threshold; however, in the presence of personnel, the total colony-forming 
units increased from fourfold to twelvefold. The results of the study demonstrated that 
during the intra-operative period, when personnel are present in the operating room 
environment, high levels of nonviable and viable airborne particulates were detected 
throughout the operating room environment. It was also evident that room activity and 
traffic patterns played an important role in the generation of airborne particulates. 
Differences between airborne contamination in a busy operating room environment 
compared to an unoccupied operating room, confirm that unwarranted traffic only 
increases the potential nosocomial risks. Microbial shedding of staphylococcus aureus 
from the nasopharynx in the absence of a mask has been linked to nosocomial 
outbreaks (Edmiston et al. 1999:1177-1180). 
Movement of personnel must be kept to a minimum while a surgical procedure is in 
progress. Therefore minimising the number of people in the operating room, movement 
and talking during surgery and keeping the operating room doors closed are very 
important because airborne contamination can be expected with increased movement; 
mixing of the operating room’s air with the corridor air increases the bacterial count in 
the room and last but not least, shedding is increased with activity (Pryor and Messmer, 
1998:649-650). 
Air currents and movement in the operating room should be kept to a minimum to 
prevent airborne contamination, because micro-organisms settle on surfaces. Personnel 
entering and leaving the operating room may cause the air currents to increase and the 
pressure within the operating room may be disturbed, which may cause the air-
conditioning not to be as effective as it is supposed to be (Phillips, 2007:256-257).  
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2.9 DECONTAMINATION AND STERILISATION 
According to Duncan (1997:191), sterilisation is the process of completely ridding 
material or tissue of live micro-organisms, leaving no viable forms including spores. 
Decontamination is the physical or chemical process that renders an animate object that 
may be contaminated with harmful microbial life, safe for further handling (Ayling, 
2007:44). Decontamination and cleaning are two of the basic steps that need to be 
followed in preventing the spread of micro-organisms. It is important that 
decontamination and cleaning of instruments are carried out before sterilisation. The 
reason for this is for patient, personnel and instrument safety. 
Decontamination is performed to remove blood and any other body fluids from surgical 
instruments that may contain micro-organisms. This can be done by either thermal 
disinfection, such as a washer decontaminator or by soaking the instruments in a 
suitable disinfectant. 
According to Ohlsson (2006:14), the cleaning process of the instruments is essential. 
Instruments that can be disassembled must be taken apart for effective cleaning. Dirt 
that can be easily seen must be removed, the instruments must then be rinsed and left 
to dry. Drying of the instruments which are also an essential part of the cleaning 
process, should be undertaken properly because, if it is not done, wet packs can result 
after sterilisation and the pack will then be unsterile.   
The two main functions of the sterilisation packaging material is that it must maintain 
the sterility of the item until it is opened and secondly it must allow for the removal of 
the contents without contamination. According to Ohlsson (2006:16), the sterile 
packaging needs to have the following properties. 
• It must allow for air removal and penetration of the steam and gas sterilant. 
• It must be a barrier to dust, water and micro-organisms. 
• It must be strong enough to withstand sterilisation and handling. 
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It is vital that packaging material is stored at room temperature for at least two to three 
hours before use in order to pre-condition it. Any sterile pack or set must be inspected 
to check for its sterility and therefore one must check for any holes or tears, wetness or 
stains, broken seals, dust and for evidence of crushing. The surfaces that are in contact 
with the sterile items should be as clean as possible to prevent micro-organisms from 
penetrating the packaging of these items (Ohlsson, 2006:22). It is therefore necessary to 
disinfect the trolleys before putting the sterile sets on them. According to Searle 
(2000:245), standardisation of supply sets, sterilisation methods, storage of supplies and 
nursing procedures are vitally important to minimise risks; therefore no deviation from 
the prescribed principles and standards is permitted. 
There is no use in decontaminating and sterilising instruments that are to be used 
during a surgical procedure if the registered nurse, known as the scrub nurse, does not 
apply the sterile technique principles because infection will be introduced to the 
patient. It is therefore important that the registered nurse is knowledgeable about the 
sterile technique principles and that he / she is always able to apply the sterile 
technique principles during a surgical procedure. 
2.10 STERILE TECHNIQUE PRINCIPLES 
Since the principles of sterile technique play a vital role in accomplishing the goal of 
asepsis in the operating room complex, it is therefore the responsibility of each member 
of the sterile surgical team to understand the meaning of these principles and 
incorporate them into their everyday practice (Osman, 2000). According to Phillips 
(2007:260), sterile technique is the basis of modern surgery and therefore strict 
adherence to the recommended practices of sterile technique is mandatory for the 
safety of the patient as well as for the personnel in the operating room complex. The 
principles of sterile technique and the relevance thereof to the context of this study will 
be discussed in a table format. 
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TABLE 2.3 PRINCIPLES OF STERILE TECHNIQUE (Phillips, 2007:260-264). 
PRINCIPLE DESCRIPTION 
During a surgical intervention in an 
operating room, only sterile items are used 
within the sterile field. 
Each person that dispenses a sterile article 
must be sure of its sterility and that it 
remains sterile until used. If one has any 
doubt about an item’s sterility, it must be 
considered as unsterile. Items that are or 
that may be contaminated may not be 
transferred to the sterile field, for 
example, if a sterilised package was found 
in a contaminated area or if the packaging 
of the material was not intact, the items 
are considered unsterile.  
In order to perform a surgical procedure it 
is necessary for the surgical team to wear 
sterile attire and therefore sterile persons 
are gowned and gloved. 
The gown is considered sterile from only 
five centimeters above the elbows to the 
cuffs of the sleeves and the chest area to 
the level of the sterile field, which is at 
waist level. The area that can be seen in 
front down to the level of the sterile field 
is considered sterile when one is wearing a 
gown. Hands are kept away from the face 
and are not folded under the arms, 
because of perspiration in the axillary 
region. The arms are kept as close as 
possible to the side of one’s body.  
During a surgical intervention in an 
operating room the tables are considered 
A table is only considered sterile at the top 
when it is draped with a sterile drape. 
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sterile only at table level. Anything that falls below the table level is 
considered unsterile and may not be 
brought back onto the table. 
During a surgical intervention in an 
operating room only sterile persons touch 
sterile items or areas and unsterile persons 
touch only unsterile items or areas. 
Only the surgical team that is sterile by 
means of sterile gowns and gloves 
maintains contact with the sterile field. 
During a surgical intervention in an 
operating room unsterile persons avoid 
reaching over the sterile field and sterile 
persons avoid leaning over an unsterile 
area. 
An unsterile person may not lean or reach 
over the sterile field to transfer a sterile 
item. The sterile team members must 
remain within their sterile area.  
The edges of anything that encloses sterile 
contents are considered unsterile. 
The inside of a sterile wrapper is only 
considered sterile to within two-and-a-half 
centimeters of the edges. 
The sterile field is created as close as 
possible to the time of use. 
A sterile table may only be set up just 
before the procedure starts in order to 
prevent the items from becoming 
contaminated. 
Sterile areas are continuously kept in view. Vigilance must be maintained when a 
sterile field has been set up.  
During a surgical intervention in an 
operating room the sterile persons keep 
well within the sterile area. 
A sterile person must allow for an area of 
safety when passing an unsterile area. 
During a surgical intervention in an 
operating room the sterile persons must 
A sterile person may not lean on a sterile 
table or against an unsterile surface with 
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keep contact with sterile areas to a 
minimum. 
his / her back, since this is seen as a break 
in the technique. 
During a surgical procedure the unsterile 
persons must avoid sterile areas. 
Unsterile persons must maintain a 
distance from about thirty centimeters 
from the sterile field and may not walk 
between two sterile areas. 
Destruction of the integrity of microbial 
barriers results in contamination 
A sterile package or drape’s integrity is 
destroyed by perforation, puncture or 
strike-through. Strike-through means that 
when moisture soaks through the sterile 
drape to the unsterile surface or vice 
versa, it leaves it unsterile and 
contaminated. 
Micro-organisms must be kept to an 
irreducible minimum within the operating 
room. 
This is obtained by a surgical scrub of the 
hands and arms, gowning and gloving and 
the use of the personal protective 
equipment. The movement in the 
operating room must be kept to a 
minimum to avoid air turbulence. 
  
According to Mangram, et al. (1999:263), adherence to the sterile technique principles 
by the sterile surgical team members, as well as by the unsterile members such as the 
anaethetist, must be observed, as it is the foundation of the prevention of nosocomial 
infection. If there is non-compliance with any one of the above-mentioned principles it 
may lead to the surgical wound becoming contaminated. Adherence to the sterile 
technique principles may reduce contamination of wounds by potentially pathogenic 
organisms. It is important that the surgical team understand the principles (Xavier, 
37 
 
1999:51). Sterile technique and infection control principles are inseparable and must be 
implemented in registered nurses’ everyday practices to ensure that the patients’ 
recovery is not to be delayed by nosocomial infection.  
The guidelines for infection control in the operating room complex, which are in current 
circulation in the private hospitals where the study was conducted, will be discussed 
next. 
2.11 EXISTING GUIDELINES FOR INFECTION CONTROL IN THE OPERATING ROOM 
COMPLEX 
The existing guidelines were developed by the Infection Control Association of Southern 
Africa (ICASA) for the operating room complex (ICASA Guidelines, 2002:1). According to 
ICASA Guidelines (2002:4), the guidelines mentioned above must ensure a healthy and 
safe environment for patients, staff and other healthcare workers. 
The table below describes what the existing guidelines contain regarding infection 
control in the operating room complex (ICASA Guidelines, 2000:5-30). 
TABLE 2.4 EXISTING GUIDELINES FOR INFECTION CONTROL IN THE OPERATING 
ROOM COMPLEX.  
GUIDELINES RATIONALE 
1. Design of the operating room complex.  Operating rooms must comply with local 
and national legislation and regulations, 
for example, state health, fire, 
occupational health and safety. The 
operating room complex must be designed 
so that the workflow is from clean to 
surgically clean areas and then onto the 
“dirty” areas of waste disposal and 
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decontamination. 
2. Air conditioning system.  There should be 15-30 air changes per 
hour. The air must be filtered with HEPA 
filters that are changed regularly. Effective 
ventilation is of the utmost importance to 
prevent microbial transmission in the 
surgical site. Adequate ventilation with the 
required humidity provides a comfortable 
working environment for the surgical 
team. Maintenance and inspection of the 
air conditioning system must be done 
regularly and must be documented. 
3. Air sampling. Air sampling for microbiological culture is 
only done when the operating room is 
commissioned; when maintenance has 
been done to the system; when there is a 
problem with infection, which can be 
related to airborne transmission in the 
operating room after the exclusion of the 
ventilation system; or when it is required 
by the health department. 
4. Hand washing and drying. This includes the adequate provision of 
running water, liquid soap and disposable 
towels. Hands should be washed 
immediately after gloves are removed; 
between patient contact and where 
indicated to prevent nosocomial infection. 
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5. Standard precautions. Standard precautions are designed to 
prevent the spread of micro-organisms. 
These precautions include the use of 
effective barriers and adequate 
environmental cleaning.  
6. Operating room attire.  The sterile team members wear sterile 
gowns to protect the patient as well as 
themselves.  
Inside shoes which are shoes dedicated for 
use in the operating room complex should 
be washable and have enclosed toes and 
heels for protection. Overshoes which are 
disposable may be worn over normal 
footwear for visitors. 
Hair should be covered with disposable 
caps. Hair covers eliminate the possibility 
of hair or dandruff being shed onto scrub 
suits and into the environment.  
Masks must be worn for surgical 
procedures and the same mask may not be 
worn for more than one procedure. Masks 
protect the patient and the sterile field 
from bacterial contamination and are also 
worn as protective clothing against 
splashing of blood or body fluids.  
7. Operating room complex environment. The walls in the operating room are spot-
cleaned between cases. The walls of the 
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operating room must be washed down 
once a week with detergent and water. 
The operating room’s floor must be spot-
cleaned between every case and after an 
elective list the floors must be washed with 
detergent and water. If there are stains on 
the floor, the floor must be stripped 
according to the maintenance programme. 
Ceilings and ceiling lights are cleaned once 
a month with a facility-approved agent. If 
there are any splashes, they must be 
cleaned between cases. Operating table 
lights must be spot-cleaned between 
cases. 
The instruments used during the surgical 
procedure must be rinsed by the scrub 
nurse before sending them to the sterile 
supplies department (SSD). In SSD the 
instruments are cleaned and reprocessed 
before being repacked and sterilised. 
8. Operating room personnel. Any staff member with an infection may 
not be allowed to work in areas close to 
the sterile operating room environment. 
Cuts and grazes must be covered with 
waterproof dressings. Ongoing in-service 
education and regular evaluation of 
knowledge and competence are an integral 
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part of ensuring staff safety and quality 
assurance of patient safety and 
management, for example, of the disposal 
of sharps. 
9. Waste disposal. Waste is disposed of using colour-coded 
bags. All bags must be sealed and removed 
from the operating room after each case. 
 
The secondary objective of the study is to make recommendations for changes to be 
made to the existing guidelines for infection control in the operating room complex. 
Certain principles need to be taken into consideration for the development of 
guidelines. These principles will now be discussed. 
2.12 GUIDELINES 
According to Todd, Biskupiak and Weingarten (1998:1), guidelines can be defined as 
systematically developed statements to assist healthcare workers regarding decisions 
about appropriate healthcare for specific circumstances. These are principles that must 
be taken into consideration when developing guidelines. According to Todd, et al. 
(1998:6-12), there are twelve guiding principles, which the researcher utilised in order 
to develop the guidelines, and these principles will now be discussed. 
• Guidelines should address a specific healthcare need and should focus on issues 
of high risk. There must also be an expectation that change can improve the 
quality of care of the patients, for example, registered nurses will implement 
infection control and sterile technique principles which contribute to the 
prevention and control of nosocomial infection. 
• The aims and objectives of guidelines must be clearly stated and achievable. The 
aims and objectives must be achievable in the practice setting in which they are 
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applied, for example, focusing on prevention in order to improve the health 
outcome of the patient. The researcher included the objectives of the guidelines 
in chapter five. 
• Guidelines should be based on scientific evidence and should state clearly the 
strength and source of that evidence; full evaluation of scientific evidence 
involves identifying the problem, retrieving data regarding the problem, 
categorising studies according to their methodological rigour and analysing the 
studies to derive recommendations from the ‘best’ studies. The researcher 
derived recommendations for the guidelines by having done an in-depth 
literature review as well as by analysing the questionnaires with the assistance of 
a statistician in order to see where registered nurses lacked knowledge regarding 
infection control and sterile technique principles.   
• Guidelines should be developed by a multidisciplinary panel that includes 
representatives from all key groups. Examples of professional groups include 
nurses, doctors, physiotherapists, pharmacists and clinical colleges, etc. The 
researcher discussed the guidelines with experts in the field.  
• Guidelines should be flexible and adaptable to local conditions, and to provide 
flexibility they should include evidence relevant to different target populations 
and different geographical and clinical settings as well as the means for 
accommodating different patient values and preferences. The researcher has 
developed the guidelines so that they are flexible and may be relevant to 
different target populations, for example, the anaesthetic nurses who are part of 
the unsterile team members in the operating room complex may also utilise the 
guidelines. 
• Resource implications should be considered in the development and use of 
guidelines, since guidelines utilise resources in two ways: firstly, through direct 
costs associated with development, implementation and maintenance of the 
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guidelines; and secondly, through costs associated with using the guidelines in 
practice and measuring their impact on health outcomes. 
• The means of ensuring that guidelines reach their target audience should be 
outlined. Dissemination strategies include publication of the guidelines in 
journals, postal distribution to target groups as well as educational methods 
which include meetings, lectures or seminars. The researcher will ensure that the 
private hospitals where the study was conducted, receive the recommendations 
for the change of the existing guidelines for infection control in the operating 
room complex. 
• Strategies for implementing the guidelines should be specified. They include 
providing feedback regarding the care of individual patients; guidelines to be 
incorporated into medical records; providing patient-specific reminders of the 
guidelines as well as general reminders of the guidelines. 
• The process behind the development, dissemination, implementation and 
evaluation of guidelines should be fully documented. The document should 
contain information on how and why particular dissemination and 
implementation were selected and the process by which the guidelines should 
be evaluated to determine if the goals have been achieved. The researcher 
discusses comprehensively in chapter five what the action steps are as well as 
the rationale for each guideline. 
• The effect of guidelines on patient outcomes should be evaluated to determine if 
the aims and objectives have been achieved. The effect of health outcome, such 
as, quality of life and changes in the process of healthcare and intermediate 
improvements, such as changing attitudes or behaviour in practice can state that 
the guidelines are successful. 
• Guidelines should be regularly reviewed and revised in response to relevant 
scientific advances or changing professional consensus. 
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• Guidelines should be written in clear and concise language and be presented in 
an easy-to-use format. They should be written in unambiguous language which 
defines all the terms; the layout should be attractive and graphic aids should be 
used to enhance clarity. 
Guidelines play a role in improving patient outcomes as well as the cost-efficiency of 
healthcare delivery. Therefore recommendations will be made available for changes to 
be made to the existing guidelines for infection control in the operating room complex 
so as to improve the registered nurses’ knowledge regarding the infection control and 
sterile technique principles. See chapter five for a comprehensive discussion on the 
guidelines.  
Sterile team members, such as registered nurses known as scrub nurses, need to 
undergo an education process to gain adequate knowledge in order to understand these 
guidelines of infection control principles for preventing nosocomial infection. 
2.13 KNOWLEDGE AND EDUCATION PROCESS 
Registered nurses as independent practitioners are the constellation of key activities 
perceived as essential for the delivery of knowledgeable, competent and legally and 
ethically based nursing care to a patient (Searle, 2000:167). The statement mentioned 
above emphasises the importance of continued personal education for registered 
nurses and developing and improving their knowledge about health, which may lead to 
the promotion of their self-empowerment and self-esteem (Dennill, King and 
Swanepoel, 2000:149).  
An understanding of how learning occurs helps the registered nurse to facilitate learning 
once the areas, where the nursing personnel have a lack of knowledge, are identified 
(Clark, 1999:169). The behavioural, cognitive, social, psychodynamic and humanistic 
learning theories will be discussed next in the following section. 
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2.13.1 LEARNING THEORIES 
According to Clark (1999:169), in the behavioural perspective, learning is the result of 
conditioning in which the learner’s behaviour is reinforced, either positively or 
negatively, until the desired behavior becomes the habitual response. 
In the cognitive learning theory, learning involves a complex process of information 
recognition, classification, coding, storage and retrieval for use at the appropriate time. 
Information may be easily integrated into the learner’s existing network of information 
after he / she has determined how that network is organised and what prior information 
it contains. This type of learning may also be known as the information processing 
(Clark, 1999:169-170). This can be seen as new information that the individual has 
learned during in – service training or during a workshop regarding infection control and 
now he / she needs to implement it. The implementation is done by analyzing the 
situation and applying the information learned that best suited the case in order to 
prevent nosocomial infection.  
Social learning theory combines aspects of behavioural and cognitive learning theories. 
The learner attends to new behaviours, integrates the observations into an existing 
network, stores and then retrieves information to reproduce the behaviour. In the 
psychodynamic learning theory, the emotional motivation influences learning, where 
the emotions are derived from past experiences (Clark, 1999:170). This type of learning 
can be seen in how the scrub nurse implements the skill (behavior) that he / she has 
learned (cognitive) in order to prevent infection by applying sterile technique principles 
within the practical field. 
Humanistic learning theory focuses on internal motivation rather than on external 
consequences that figure in behavioural, social and cognitive learning theories. Learning 
is motivated from within, by one’s need to become self-actualised (Clark, 1999:170). 
These learning theories convey understanding of how learning occurs and what 
influences learning. The learning theories give rise to the conditions that facilitate 
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learning in order to assist the nursing personnel to become increasingly knowledgeable 
regarding infection control and sterile technique principles.  
2.14 CONCLUSION 
Nosocomial infection, known as a hospital-acquired infection, can be controlled and 
reduced in the hospital setting. The personnel must be made aware of the incidences 
within the hospital and the measures that are necessary to be implemented in order to 
control and reduce the infection rate. Nosocomial infection can be controlled and 
reduced by implementing measures such as the sterile technique and the infection 
control principles. There are continually new advances in technology and registered 
nurses must be vigilant about any development in reducing and controlling infections, 
even if it is simple procedures such as handwashing and the wearing of masks and caps 
in the operating room complex. Registered nurses must keep up to date and improve on 
their education with any new developments in infection control and sterile technique 
principles in order to become increasingly efficient at preventing nosocomial infections.    
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CHAPTER 3 
        RESEARCH DESIGN AND METHOD 
3.1 INTRODUCTION 
The purpose of the study was to determine the knowledge of registered nurses 
regarding infection control and sterile technique principles in the operating room 
complex within two private hospitals. The study was explorative and descriptive in 
design. The aim of the study is to make recommendations for changes to be made to the 
existing guidelines for infection control in the operating room complex. A detailed 
discussion will follow regarding the research design and method. 
 
3.2 RESEARCH DESIGN  
The research study was conducted in two private hospitals in the Nelson Mandela 
Metropole. The participants were all registered nurses, known as a scrub nurses, 
working in the operating room complex.  All staff members were included and whether 
or not the participants had done a post-basic qualification, such as a diploma in 
operating room technique, they were also included in the research study. 
Questionnaires were used in the study to explore and describe the knowledge of 
registered nurses in the operating room complex in relation to infection control and 
sterile technique principles. The participants participated in the research study 
voluntarily.   
3.2.1 QUANTITATIVE DESIGN 
A quantitative research study was chosen because this study deals with statistical 
analysis and would therefore have a numerical value which would then give a precise 
indication of what the registered nurses’ knowledge is regarding infection control and 
sterile technique principles in the operating room complex. With the utilisation of the 
quantitative method of research, the researcher was able to measure and identify 
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where the registered nurses lacked knowledge regarding infection control and sterile 
technique principles.  
3.2.2 EXPLORATORY DESIGN 
Polit and Hungler (1997:20) state that exploratory research is undertaken when a new 
topic is being investigated and therefore the researcher utilised the explorative design 
within the quantitative approach because there is a paucity of research of this topic. The 
researcher conducted an exploratory design to explore and to become familiar with the 
topic through literature reviews (Babbie and Mouton, 2002:80).   
An exploratory design was implemented to satisfy the researcher’s curiosity and desire 
for better understanding, to develop opportunities for future research as well as to 
develop new hypotheses about the existing phenomenon (Babbie and Mouton, 
2002:80). According to Babbie (2001:93) exploratory studies are important; for when a 
researcher breaks new ground, these exploratory studies usually yield new insight into a 
topic for research.  
As mentioned before, an in-depth literature review was conducted utilising previous 
research studies, journals, internet access and medical and nursing magazines. 
Questionnaires were then developed, with the assistance of two experts in the field, to 
explore the participants’ knowledge regarding infection control and sterile technique 
principles within the operating room complex. The literature review with the results of 
the questionnaires served to increase the researcher’s knowledge and assist in 
formulation of guidelines for registered nurses in the operating room complex. 
3.2.3 DESCRIPTIVE DESIGN 
The purpose for which the researcher utilised the descriptive design was to describe the 
situation as it normally occurs and identify the problem areas within the practical 
situation (Burns and Grove, 1999:192). The descriptive design gives an in-depth 
description of concepts and provides a basis for future research (Burns and Grove, 
1999:24). The descriptive design assists the researcher in giving an in-depth description 
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of the group or sample that was studied. The description of phenomena ranged from a 
narrative type of description to a highly structured statistical analysis (Babbie and 
Mouton, 2002:81).  
Questionnaires were utilised by the researcher to gain information regarding the 
knowledge of registered nurses of infection control and sterile technique principles 
within the operating room complex. The results that were gathered from the analysis of 
the questionnaires, gave an in-depth description of what the registered nurses’ 
knowledge was regarding infection control and sterile technique principles.  
The researcher utilised descriptive statistics to describe the findings of the study, such 
as percentages. Therefore tables, histograms and pie graphs were also used to describe 
the information gathered from the research study. The descriptive statistics gave the 
researcher the opportunity to look with intense accuracy at the registered nurses’ 
knowledge regarding infection control and sterile technique principles and assisted her 
in making recommendations for changes to the existing guidelines for infection control 
in the operating room complex in order to prevent nosocomial infections. 
The contextual design of the study will now be discussed.  
3.2.4 CONTEXTUAL DESIGN 
The researcher conducted the research study in the operating room complex of two 
private hospitals in the Nelson Mandela Metropole as she is familiar with the context, 
because she spent several years working full- time in this context. One of the private 
hospitals, in which the researcher is familiar with the context, has a turnover of about a 
thousand patients per month. Different surgical procedures are carried out routinely, 
for example, orthopaedic, urological, neurological, gynaecological and general surgery.  
Therefore the research study was contextual in that it was conducted in the operating 
room complex where the participants are confronted daily with infection control and 
the implementation of sterile technique principles. 
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3.3 RESEARCH METHOD 
According to Polit and Hungler (1997:461), the research method is the steps, procedures 
and the strategies for gathering and analysing the data in a research study.  
3.3.1 TARGET POPULATION 
According to Polit and Hungler (1997:470), the target population is the entire population 
in which the researcher is interested and to which the researcher generalised the results 
of the study. According to Polit and Hungler (1997:456), eligibility criteria refers to 
criteria that the researcher uses to designate the specific attributes of the target 
population and to select participants for the study. The participants had to meet the 
following inclusion criteria for the study. 
• Registered nurses, in the operating room complex of two private hospitals in the 
Nelson Mandela Metropole, had to be part of the sterile surgical team, for 
example, the scrub nurse.  
• Scrub nurses had to have a working experience of at least six months. 
• Registered nurses could participate irrespective of having additional post-
graduate studies.  
• The registered nurses, scrub nurses, had to give voluntary consent to participate 
in the study.  
 
3.3.2 SAMPLING METHOD AND SIZE 
As mentioned in chapter one, the researcher utilised all the registered nurses, known as 
scrub nurses in the operating room complex except the unit managers. Therefore a 
convenient sampling was done with a hundred percent sample size. The unit managers 
were excluded because they do not scrub for surgical cases on a regular basis and the 
researcher asked for their assistance in controlling the handing out and the collecting of 
the questionnaires from the registered nurses, because not all of the scrub nurses are at 
work at the same time. There were forty scrub nurses, in both hospitals, that were 
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invited to take part in the study, but only thirty-five returned the questionnaires. The 
statistician was satisfied with the sample size. According to Polit and Hungler 
(1997:235), large samples are no assurance of accuracy, as a large sample can harbour 
extensive bias. 
3.3.3 DATA-COLLECTION INSTRUMENT 
 
Polit and Hungler (1997:466), state that a questionnaire is a method of gathering self-
report information from the participants through self-administration of questions. 
According to Fox and Bayat (2007:88), questionnaires have the following advantages. 
• Questionnaires are cost-effective compared to investigations involving large 
sample sizes and large geographical areas, as well as when the number of 
questions increases. 
• They can be easily analysed and can be done with many computer software 
packages. 
• They are familiar to most people. 
• Questionnaires reduce the incidence of bias, because there is uniform question 
presentation and no middleman bias. 
• They are less intrusive than telephone or face-to-face surveys. 
Data was collected by means of a questionnaire designed by the researcher and with 
the help of two experts in the field. The questions were relevant to the primary 
objective of the study and were completed by the participants independently.   
According to Babbie (2001:240), close-ended questions are popular, because they 
provide a greater uniformity of responses and are easily processed. The researcher 
explored the topic by using closed, open and multiple-choice questions on a self-
administrated questionnaire. These encouraged respondents to identify what issues 
were important in their understanding of the research topic and how they expressed 
their concerns in their own language. Self-administered questionnaires gave the 
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participants the feeling of anonymity and encouraged honest responses. The 
questionnaires consisted of three parts. 
• Section A: This section included the demographic data as well as the biographical 
profile of the participants such as: gender, years working as a registered nurse 
and highest nursing qualification. 
 
• Section B: This section focused on the knowledge of the registered nurses in 
relation to infection control principles in the operating room complex. The 
researcher developed the questionnaire on the basis of a literature review. The 
questions were formulated from the literature of Fortunato on Operating Room 
Technique, based on the infection control principles, as well as, from the 
literature of Meeker and Rothrock. 
 
• Section C: This section focused on the knowledge of registered nurses regarding 
the application of sterile technique principles in the operating room complex. 
The researcher developed this section’s questions on the basis of a literature 
review from the same sources as mentioned in section b.  
 
The questionnaires with the consent forms were handed out to the registered nurses, 
scrub nurses, in the operating room complex. The consent form stressed the importance 
of the study and that confidentiality would be maintained. The researcher’s contact 
details were given if any of the participants had specific questions.  
3.3.4 DATA-COLLECTION METHOD 
The researcher obtained permission from management of the two private hospitals in 
the Nelson Mandela Metropole to conduct the research study. The registered nurses, 
known as scrub nurses, working in the operating room complex were approached and 
consent was obtained for their voluntary participation in the research study.  The 
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researcher had to orientate the unit managers regarding the information in the 
questionnaires, because if any of the registered nurses did not understand a particular 
question and / or queried a question, they she would be able to help and explain what 
was being asked. Therefore when the researcher was not at work to control the 
questionnaires, the unit managers were willing to assist.    
The researcher hand-delivered the questionnaires to the registered nurses that were 
available at that particular time in the operating room complex of the two private 
hospitals and they were then allowed adequate time (in their lunch time) to complete 
the questionnaires. The researcher remained in the operating room complex until the 
process was completed to assist the participants with any questions that they may have 
had. Some of the participants were unable to complete the questionnaires while the 
researcher was there to assist because they had to go back to the operating rooms for 
surgical procedures that had to be done. The participants were asked if they would put 
the completed questionnaires in a sealed box placed in the unit managers’ offices 
before they went off duty. The unit managers assisted in this regard. The researcher 
collected the sealed box from the office, a week after the handing out of the 
questionnaires. The researcher received thirty-five questionnaires back.   
3.3.5 METHOD OF DATA ANALYSIS 
According to Polit and Hungler (1997:45), quantitative data is analysed through 
statistical procedures. Inferential and descriptive statistics were used to interpret the 
data that was collected, because a descriptive design was used in the research study. 
Inferential statistics were used to estimate the generalisability of the findings of the 
data through analysis of the sample to the larger population from which the sample was 
selected (Babbie and Mouton, 2002:486). Descriptive statistics assisted the researcher 
with the assistance of a statistician, during the research study, to describe the registered 
nurses’ responses in the questionnaires and it summarised their distribution of 
knowledge regarding infection control and sterile technique principles in the operating 
room complex.  
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Descriptive statistics are used to describe and synthesise data. Averages and 
percentages are examples of descriptive statistics (Polit and Hungler, 1997:321). The 
data that was analysed with the assistance of a statistician is represented and displayed 
in the form of tables and graphs. The statistician utilized a statistical package known as 
STATISTICA. STATISTICA is a set of computer programmes for analyzing, storing and 
reporting the data. These programmes are licensed to a statistician of Nelson Mandela 
Metropolitan University (NMMU). The researcher has grouped the questions in the 
questionnaire into sections A, B and C and could therefore immediately see the result of 
the participants in each section.  
3.4 PILOT STUDY 
The function of the pilot study is to obtain information for improving the project or for 
assessing its feasibility (Polit and Hungler, 1997:44). As mentioned in the first chapter, 
the researcher conducted a pilot study with two registered nurses, scrub nurses, in a 
different private hospital’s operating room complex in the Nelson Mandela Metropole. 
The pilot study was not included in the data analysis of the research study.  
The purpose of the pilot study was to assess whether the participants understood the 
questions in the questionnaires and if any alterations were necessary regarding any 
aspects of the research study. The ethical and legal considerations were discussed in the 
consent form that was handed out with the questionnaires to the two registered nurses 
that participated in the pilot study. As there were no major problems with the 
questionnaire, it did not need any alterations and the questionnaires were handed out. 
3.5 QUALITY OF RESEARCH 
To gain high quality in the research study, the researcher ensured that the 
questionnaires had acceptable levels of validity and reliability.  The researcher discusses 
the reliability and validity of the questionnaire next. 
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3.5.1 VALIDITY 
According to Polit and Hungler (1997:299), validity refers to the degree to which an 
instrument measures what it is suppose to be measuring. Validity refers to whether the 
instrument measures the actual concept in the question and whether the concept is 
accurately measured. The researcher discusses the content and face validity of the 
questionnaire next.  
3.5.1.1 CONTENT VALIDITY 
According to Rubin and Babbie (as cited in de Vos et al., 2005:161), content validity is 
established on the basis of judgements and other experts’ making judgements of 
whether the instrument covers the facets that make up the concept. According to Polit 
and Hungler (1997:454), content validity is the degree to which the items in the 
instrument represent the content of the research study.  
The researcher ensured content validity of the instrument by consulting experts in the 
operating room technique. They reviewed the questionnaire that was formulated by the 
researcher on the literature based on infection control and sterile technique principles. 
A few adjustments and regrouping of the questions were done.  
3.5.1.2 FACE VALIDITY 
Face validity is concerned with the superficial appearance of a measurement procedure. 
The instrument must be structured in such a way that it not only accurately measures 
the concept, but also appears to be a relevant measure of those concepts (Gravetter 
and Forzano cited in de Vos et al., 2005:161). According to Polit and Hungler (1997:300), 
face validity refers to whether the instrument looks or appears as if it is measuring the 
appropriate construct.  
The questionnaires were evaluated by the experts mentioned above to ensure that the 
structure of the questionnaire was in logical order. Some of the questions had to be 
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restructured so that it flowed in a logical order. The questionnaire was also assessed by 
the study supervisors and the statistician.  
3.5.2 RELIABILITY 
A reliable instrument provides consistent, stable and repeatable results. Reliability 
refers to the degree of consistency or dependability with which an instrument measures 
the attribute it is designed to measure (Polit and Hungler, 1997:295). The reliability and 
validity of an instrument are not totally independent qualities because an instrument 
that is not reliable cannot be valid.  
The reliability of the questionnaire was established again by submitting it to the experts 
in operating room technique to ensure that the information gathered from the 
questionnaire was consistent with the research study and that the questions were 
consistent with the topic of the research study. The reliability of the questionnaires was 
also ensured by conducting a pilot study as mentioned earlier.  
3.6 ETHICAL AND LEGAL CONSIDERATIONS 
According to Polit and Hungler (1997:456), ethics refers to a system of moral values that 
is concerned with the degree to which research procedures adhere to legal, social and 
professional obligations to the participants. The right to privacy, anonymity and 
confidentiality, informed consent and the right not to be harmed, will now be discussed. 
3.6.1 THE RIGHT TO PRIVACY 
According to Sieber (as cited in de Vos et al. 2005:61), privacy is that which is not 
intended for others to observe or analyse. It is important to respect the participants’ 
right to privacy. Mouton (2006:243) expresses the following ‘rules’ for the participants’ 
right to privacy as follows; that: 
• people have the right to refuse to fill in questionnaires; 
• people have the right to refuse to answer telephonic or e-mail questionnaires; 
and 
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• people have the right to refuse to answer any question. 
The researcher assured the participants that no identification was needed and thereby 
provided privacy. In this study only the researcher, supervisors and the statistician had 
access to the information that had been gathered from the participants and therefore 
privacy was maintained.   
3.6.2 THE RIGHT TO ANONYMITY AND CONFIDENTIALITY 
Participants had the right to remain anonymous. According to Mouton (2006:244), 
anonymity refers to the principle that the participant’s identity is kept secret, whereas 
the principle of confidentiality refers to the information that has been gathered from 
the participants. Polit and Hungler (1997:451), state that anonymity refers to the 
protection of the participant in a study such that even the researcher cannot link him or 
her with the information provided. Confidentiality refers to the protection of the 
participants in a study such that their individual identities will not be linked to the 
information that they provide and will never be publicly divulged (Polit and Hungler, 
1997:454).  
In this study the participants were assured that information gathered from them would 
be kept confidential. The researcher explained the confidentiality to the participants at 
the time of distributing the consent forms. The researcher again made it clear to the 
participants that only the researcher, supervisors and the statistician had access to the 
information that was gathered. Assigning a number to each questionnaire and ensuring 
that no identifying information was recorded on it, guaranteed anonymity.  
3.6.3 THE RIGHT TO INFORMED CONSENT 
Informed consent implies that adequate information on the goal of the study, the 
procedures which will be followed during the study, the advantages, disadvantages and 
dangers to which participants may be exposed, as well as the credibility of the 
researcher, be rendered to the potential participants (Williams cited in de Vos et al. 
2005:59). Informed consent is also known as ‘voluntary participation’ and the 
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participants may withdraw from the study at any time (Neuman cited in de Vos et al. 
2005:59).  
In this research study, the participants were asked to sign a consent form. If a 
participant decided to withdraw from the study, he / she were free to do so at any time 
without fear of reprisal. The researcher explained to the participants that they were not 
forced to participate in the study; but voluntary consent had to be given before hand. 
The researcher obtained consent from the university, nursing and unit managers of the 
two private hospitals in the Nelson Mandela Metropole, to conduct the research study. 
3.6.4 THE RIGHT NOT TO BE HARMED IN ANY MANNER 
According to Mouton (2006:245), the process of conducting research must not expose 
the participants to any risk of personal harm.  
In this research study questionnaires were only used for data collection. To avoid 
harming participants emotionally, the anonymity rule was strictly enforced; no personal 
questions were asked and the questionnaires were numerically coded and no identifying 
information appeared on them. 
3.7 CONCLUSION 
The research was conducted in a quantitative, explorative and descriptive manner. The 
aim of the research study was to determine the knowledge of the registered nurses, 
known as scrub nurses, regarding infection control and sterile technique principles in 
the operating room complex. In order to gain the information needed to conclude the 
study, questionnaires were used as the instrument for data collection. The data was 
analysed by a statistician through descriptive statistics. The data gathered from the 
questionnaires assisted the researcher in making recommendations for the change of 
the existing guidelines for infection control in the operating room complex. Since the 
researcher considered the legal and ethical aspects of the research study as an 
important aspect, it was carefully carried out throughout the study. The following 
chapter gives a comprehensive discussion on the results of the research study. 
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                CHAPTER 4 
   RESULTS AND DISCUSSION 
4.1 INTRODUCTION 
In chapter three a full description was given of the research design and method. The 
objectives of the study were to explore and describe the knowledge of registered nurses 
regarding the principles of infection control and sterile technique in the operating room 
complex. This chapter consists of the results and discussion of the information obtained 
through the questionnaires. The results guided the researcher in making 
recommendations for change to the existing guidelines on infection control in the 
operating room complex. 
The information gathered from the participants will be presented in the form of tables 
and figures as well as pie charts. The questionnaires consisted of three sections (A, B 
and C). Section A addressed the biographical data of the participants, section B the 
knowledge of registered nurses’ regarding infection control principles and section C the 
application of sterile technique principles in the operating room complex. The 
questionnaires were completed by registered nurses working in the operating room 
complex of two private hospitals in the Nelson Mandela Bay Metropole. Of the forty 
questionnaires handed out by the researcher thirty-five (87.5%) were completed and 
returned. Therefore the number of questionnaires found to be usable for analysis were 
thirty-five (n=35). Statistical evaluation of the collected data was done with the 
assistance of a statistician. 
4.2 RESULTS OF SECTION A  
Section A addressed the participants’ biographical data which was done in order to 
determine the participants’ gender, age, the number of years practising as a registered 
nurse, their highest nursing qualification and the surgical discipline(s) that they were 
currently working in within the operating room complex. 
60 
 
4.2.1 GENDER OF THE PARTICIPANTS 
Of the thirty-five participants two were males. Therefore thirty-three (94%) females and 
two (6%) males responded and returned their questionnaires. The reason for this result 
might be due to the fact that there are more females than males in the nursing 
profession in the Eastern Cape. According to statistics there are only 745 male 
registered nurses and 11913 female registered nurses as stated by SANC (2008).  
4.2.2 AGE OF REGISTERED NURSES 
The following table summarises the registered nurses’ ages and gives a percentage of 
the number of registered nurses in that particular age group. 
TABLE 4.1 AGE OF REGISTERED NURSES  
AGE REGISTERED 
NURSES  
(n=35) 
22-29 7 (20%) 
30-34 10 (29%) 
35-40 7 (20%) 
Older 
than 
40 
11 (31%) 
     
Over a period of nine years (1998-2007) there has been an overall increase in the total 
number of nurses on the register which is 17.4% growth. The registered category 
showed an average growth of 14%. The growth can be partly attributed to the 
introduction of the bridging programme that allows nurses in the enrolled nurse 
category to further their studies to the registered nurse category (SANC, 2008). 
Therefore it might be that the highest percentage of registered nurses is in the category 
of 40-49 years of age, which is 35% (SANC, 2008). The age group older than forty years 
represents the largest group of the study.   
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4.2.3 EXPERIENCE IN THE OPERATING ROOM 
The following table reflects the years of experience that the registered nurses have in 
the operating room complex.  
TABLE 4.2 EXPERIENCE IN THE OPERATING ROOM COMPLEX. 
YEARS OF 
EXPERIENCE 
NUMBER OF 
REGISTERED 
NURSES 
(n=35) 
1-2 years  4 (11%) 
3-5 years 10 (29%) 
5-10 years 9 (26%) 
10 years or 
more 
12 (34%) 
 
It can be seen that the majority of the registered nurses have ten or more years’ 
experience within the operating room complex. 
4.2.4 BASIC AND POST-BASIC NURSING QUALIFICATION 
According to Fortunato (2000:5), the nurse needs further education after graduation to 
function as an operating room nurse professional and therefore specialisation can 
follow after a period of time in professional practice. The results indicate that there 
were participants who had completed a four-year diploma and only eight that had done 
a degree course. This gives a percentage of 77% that have done a diploma in general 
nursing and only 23% that have done a degree in general nursing. 
There were seventeen participants that had done a post-basic nursing course, of whom 
sixteen had done the operating room technique and one participant had completed a 
post-basic nursing administration course. Therefore 49% have a post-basic qualification 
in nursing, of whom 46% had done the operating room technique. Table 4.3 on the next 
page summarises the findings. 
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TABLE 4.3 BASIC AND POST-BASIC QUALIFICATION 
BASIC AND POST-BASIC 
QUALIFICATION 
NUMBER OF 
REGISTERED 
NURSES (n=35) 
Four-year diploma 27 (77%) 
Four-year degree 8 (23%) 
Post-basic qualification 17 (49%) 
Post-basic qualification: 
operating room technique  
16 (46%) 
Post-basic qualification: 
nursing administration 
1 (3%) 
 
4.2.5 SURGICAL DISCIPLINES IN THE OPERATING ROOM 
Table 4.4 indicates the percentages of registered nurses working in different surgical 
disciplines in the operating room complex. 
TABLE 4.4 REGISTERED NURSES WORKING IN DIFFERENT SURGICAL DISCIPLINES 
SURGICAL DISCIPLINE NUMBER 
OF 
REGISTERED 
NURSES 
(n=35) 
Orthopaedic  19 (54%) 
Neurological 17 (49%) 
Gynaecological  24 (69%) 
General   27 (77%) 
Urological 19 (54%) 
Otorhinolaryngological  4 (11%) 
Thoracic 4 (11%) 
Plastics 4 (11%) 
Ophthalmology  2 (6%) 
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The results indicate that the majority of the participants are currently working in general 
surgery, orthopaedics, neurosurgery and in gynaecological and urological surgery. 
General, orthopaedic and neurosurgery are the disciplines that one needs to prevent 
any infection from occurring in these patients, because in general surgery the patient 
may develop septicaemia which can be fatal for the patient. In orthopaedic surgery, if a 
patient develops an infection, the patient may have to have a limb amputated. 
According to Xavier (1999:49), extreme care is taken when one is applying sterile 
technique principles in orthopaedic surgery in order to prevent the spread of infection.  
The fact mentioned above increases the importance of registered nurses having 
knowledge of and also implementing the necessary infection control and sterile 
technique principles. According to Osman (2000), the scrub nurses must apply the 
sterile technique principles to help prevent the transfer of micro-organisms into the 
surgical wound during the intra-operative period and therefore the scrub nurses need to 
utilise their knowledge and experience in aseptic practices to provide the patients with 
optimal care for positive surgical outcomes.     
4.3 RESULTS OF SECTION B 
The aim of section B of the questionnaire was to determine the knowledge of the 
registered nurses regarding infection control principles.  
4.3.1 INFECTION CONTROL PROGRAMME 
All the participants (100%) indicated that there was an infection control programme in 
place in the hospital where they were currently employed; but four of the participants 
were not familiar with the contents of the infection control protocol. Therefore 89% 
were familiar with the contents of the programme regarding infection control and 11% 
were not. This indicates that the scrub nurses must have had knowledge regarding 
infection control principles. Table 4.5 (on the next page ) depicts the number of 
participants that knew of an infection control programme in the operating room 
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complex followed by table 4.6 that indicates the participants’ familiarity with the 
contents of this programme.  
TABLE 4.5 INFECTION CONTROL PROGRAMME IN THE OPERATING ROOM 
COMPLEX 
INFECTION 
CONTROL 
PROGRAMME 
NUMBER OF 
REGISTERED 
NURSES 
(n=35) 
Yes 35 (100%) 
No 0 (0%) 
 
TABLE 4.6 KNOWLEDGE ON THE CONTENTS OF AN INFECTION CONTROL 
PROGRAMME IN THE OPERATING ROOM COMPLEX 
KNOWLEDGE ON 
THE CONTENTS 
OF AN 
INFECTION 
CONTROL 
PROGRAMME 
NUMBER OF 
REGISTERED 
NURSES 
(n=35) 
Yes 31 (89%) 
No 4 (11%) 
 
4.3.2 INFECTION CONTROL WORKSHOP 
In response to a question regarding the attendance at an infection control workshop, 
seventeen (17) of the participants had never attended an infection control workshop 
and ten (10) had attended one before, but more than two years before. Table 4.7 
provides a summary of the participants’ attendance at an infection control workshop.  
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TABLE 4.7 ATTENDANCE OF AN INFECTION CONTROL WORKSHOP 
ATTENDANCE OF AN INFECTION 
CONTROL WORKSHOP 
NUMBER OF 
REGISTERED 
NURSES (n=35) 
Never 17 (49%) 
Last year 4 (11%) 
In the past 2 years 4 (11%) 
More than 2 years ago 10 (29%) 
 
It is of concern that seventeen (49%) of the participants had never attended an infection 
control workshop and that ten (29%) of the participants had attended a workshop more 
than two years before. According to Fry and Fry (2007:808), it is likely that newer and 
more intense efforts to improve outcomes from nosocomial infections will continue and 
it is therefore essential for the scrub nurses to gain knowledge about these practices so 
that these improved techniques can be applied in efficient and effective ways. The 
researcher made a recommendation that registered nurses should attend and present 
infection control workshops to the rest of the staff that could not attend the previous 
workshop. By attending infection control workshops the scrub nurse can improve 
his/her knowledge regarding any new techniques in order to prevent infections. 
4.3.3 COMPONENTS OF AN INFECTION CONTROL PROGRAMME 
Figure 4.1 on the following page shows a comparison between the participants that 
knew what the components of an infection control programme were and the 
participants that did not know. 
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Figure 4.1 Knowledge of registered nurses regarding the components of an 
infection control programme. 
Thirty participants stated the correct components necessary for an infection control 
programme. Therefore 86% of the participants knew what the components were and 
14% did not know. The World Health Organisation states that the following components 
of an infection control programme are important (Infection control - everyone’s 
responsibility, 2005:28-29), namely: 
• basic measures for infection control, for example, standard precautions (as 
discussed in chapter 2); 
• education and training of healthcare workers; 
• immunization of health care workers; 
• incident monitoring; and 
• effective work practices and procedures, such as environmental management 
practices, for example, housekeeping and waste disposal. 
4.3.4 TRANSMISSION OF NOSOCOMIAL INFECTION 
Figure 4.2 shows a comparison between the participants that knew how nosocomial 
infection could be transmitted and the participants that did not know. 
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Figure 4.2 Knowledge of registered nurses regarding the transmission of 
nosocomial infection. 
The results show that only eleven (31%) of the participants knew how nosocomial 
infection could be transmitted and twenty-four (69%) did not. The above illustration 
states that there is a lack of knowledge regarding the transmission of nosocomial 
infection.  
Nosocomial infection occurs when there is a breach in infection control practices which 
therefore facilitates the transmission of infection from patients to healthcare workers; 
from one patient to another as well as from the healthcare worker to the patient 
(Infection control – everyone’s responsibility, 2005:28-29). It is important to make the 
personnel aware of how nosocomial infection can be transmitted in order to prevent 
infection from occurring.  
4.3.5 AIR-CONDITIONING IN THE OPERATING ROOM COMPLEX 
Figure 4.3 summarises the knowledge of the participants regarding the effective 
functioning of the air-conditioning system in the operating room complex. The figure on 
the next page illustrates the comparison between the participants that knew how the 
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air conditioning system should function effectively and the participants that did not 
know.      
 
Figure 4.3 Knowledge of registered nurses on the effective functioning of the air 
conditioning system in the operating room complex. 
The results show that eighteen (51%) of the participants knew that the doors of the 
operating room should be kept closed to maintain a positive pressure and five (14%) of 
the participants knew that there should be at least 15 air changes per hour for the air-
conditioner to be effective. Sixteen (46%) of the participants stated that the doors of the 
operating room should be kept closed to maintain a negative pressure, which is 
incorrect. Two (6%) of the participants stated that the traffic in and out of the operating 
room had no influence on the ventilation, which is also incorrect.  
Air-conditioning systems effectively reduce the number of airborne organisms by 
removing aerosol and dust particles. The air that is contaminated by dust and lint is 
removed as fresh, clean outside air is supplied. The recirculation of the filtered air at a 
minimum rate of fifteen volume exchanges per hour, at least four of which are fresh air, 
is considered safe and economical (Fortunato, 2000:226). Since the system maintains a 
positive pressure which is greater than that of the surrounding corridor, the operating 
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room’s door needs to be kept closed for it to be functional and to prevent the pressure 
from changing to a negative pressure (Meeker and Rothrock, 1999:109). The researcher 
made a recommended for the updated guidelines that the registered nurses should 
ensure that the operating room doors are kept closed to ensure adequate ventilation 
with the required humidity in order to provide a comfortable working environment for 
the surgical team. More detail will be described on this in chapter five. 
 
4.3.6 MICRO-ORGANISMS 
Figure 4.4 depicts the knowledge of the participants regarding the indication of micro-
organisms such as bacilli and fungi. The figure illustrates the comparison between the 
participants that knew what the indication of bacilli and fungi were and the participants 
that did not.  
 
Figure 4.4 Knowledge of registered nurses on what the indication of bacilli and 
fungi were. 
The results show that ten (29%) of the participants knew that inadequate cleaning 
procedures would lead to the presence of dust-borne organisms and fourteen (40%) of 
the participants knew that the filters of the air-conditioners needed to be changed. 
Twenty-two (63%) of the participants stated that bacilli and fungi indicated that 
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instruments or equipment had not been properly cleaned, which is incorrect. Twelve 
(34%) of the participants stated that bacilli and fungi indicated that there was a break in 
sterile technique, which is incorrect. 
According to Fortunato (2000:226), micro-organisms such as bacilli and fungi indicate 
the presence of dust-borne organisms due to inadequate cleaning procedures and that 
the filters of the air-conditioners need to be changed.  
4.3.6.1 MICROORGANISM IN THE INTESTINE 
Table 4.8 (on the next page) indicates the percentage of registered nurses that knew 
what micro-organisms could cause severe infections in the intestines.  
TABLE 4.8 KNOWLEDGE OF REGISTERED NURSES ON MICRO-ORGANISMS THAT 
COULD CAUSE INFECTION IN THE INTESTINES 
MICRO-ORGANISM THAT 
COULD CAUSE INFECTION IN 
THE INTESTINES 
NUMBER OF 
REGISTERED 
NURSES 
(n=35) 
Streptococcus pyogenes 10 (29%) 
Viridans group streptococci 4 (11%) 
Streptococcus faecalis 24 (69%) 
Streptococcus pneumonia
  
4 (11%) 
 
The results show that twenty-four (69%) of the participants knew that streptococcus 
faecalis could cause severe infection in the intestines. It is important for registered 
nurses, known as scrub nurses, to know this organism, because in general surgery, 
isolation technique is applied after the surgeon has completed the bowel surgery in 
order to prevent infection. Scrub nurses need to gain knowledge about this in order to 
ensure that they know how to implement isolation technique. 
 
According to Fortunato (2000:222), isolation technique refers to special precautions that 
the scrub nurse must take to prevent the transmission of micro-organisms from specific 
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body substances. For example, the instruments that were used for the resection of 
bowel may not be used again during the operation and new, sterile instruments must be 
used. According to Gould (2001:50), streptococcus faecalis in the human intestine can 
cause severe infection and the patient can become resistant to antibiotics. The 
researcher recommended that registered nurses attend in-service programmes 
regarding microbiology so that they could become more knowledgeable regarding the 
different micro-organisms that are found in different patient situations that regularly 
come to the operating room. More detail follow in chapter five. 
 
4.3.7 CONTAMINATED SETS  
Table 4.9 (on the next page) indicates the participants’ knowledge regarding the 
indications that a set is contaminated.  
TABLE 4.9 KNOWLEDGE OF REGISTERED NURSES REGARDING THE INDICATIONS 
THAT A SET IS CONTAMINATED  
INDICATORS THAT A SET IS 
CONTAMINATED 
NUMBER OF REGISTERED 
NURSES (n=35) 
Wetness 8 (23%) 
Stains 2 (6%) 
Broken seal  3 (9%) 
All of the above 30 (86%) 
 
The results show that thirty (86%) of the participants knew that a wet, stained or broken 
seal meant that a set was contaminated. Sterile instruments that are packed in a 
container and wrapped in sterile towels, that are ready for use in a surgical operation, 
are called a set.    
According to Fortunato (2000:277), any stain on a set may indicate that moisture was 
present and that it has dried. If a set’s seal is broken, one cannot be sure that that the 
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set is still sterile and therefore if a set is wet or the seal is broken it is regarded as 
contaminated. Table 4.10 illustrates the registered nurses’ actions to be taken when the 
set is contaminated. 
TABLE 4.10 ACTIONS TAKEN BY REGISTERED NURSES ON RECEIVING A 
CONTAMINATED SET 
CONTAMINATED 
SET 
NUMBER OF 
REGISTERED 
NURSES 
(n=35) 
Discard it 35 (100%) 
Use it 0 (0%) 
 
The results show that all of the participants (n=35), thirty-five (100%), would discard the 
set. According to Osman (2000), under no circumstances should sterile and unsterile 
sets be mixed, since one contaminates the other and therefore the contaminated set 
should be discarded.  
4.3.8 WEARING OF A SURGICAL MASK 
Table 4.11 indicates how the participants wear their surgical masks in the operating 
room.  
TABLE 4.11 HOW REGISTERED NURSES WEAR THEIR SURGICAL MASK IN THE 
OPERATING ROOM 
HOW TO WEAR A SURGICAL MASK 
IN THE OPERATING ROOM 
NUMBER OF 
REGISTERED 
NURSES (n=35)   
Walk in without a mask 4 (11%) 
Keep the mask with your hand just 
close to your mouth and nose 
0 (0%) 
Put a mask on so that it fits snugly 
around the nose and mouth area 
31 (89%) 
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The results show that thirty-one (89%) of the participants knew how to wear the mask 
and four (11%) wore the mask incorrectly. According to Meeker and Rothrock 
(1999:133), the surgical mask must cover the nose and mouth area entirely; it must also 
have facial compliance and be tied securely to prevent venting. According to Mangram, 
et al. (1999:262), surgical masks need to be worn during surgical operations to prevent 
potential microbial contamination of incisions as well as to protect the registered nurse 
from blood or any other body fluids from the patient. More supervision is necessary in 
the operating room complex to ensure that the staff wear the mask correctly and 
reprimand the staff member should they wear it incorrectly.   
4.3.9 DISPOSAL OF SHARPS 
Table 4.12 on the next page indicates how the participants dispose sharps from a 
contaminated or infected patient. 
TABLE 4.12 KNOWLEDGE OF REGISTERED NURSES REGARDING THE DISPOSAL OF 
SHARPS FROM A CONTAMINATED OR INFECTED PATIENT 
DISPOSAL OF SHARPS FROM A 
CONTAMINATED OR INFECTED 
PATIENT 
NUMBER OF 
REGISTERED 
NURSES 
(n=35) 
Discarded into the yellow sharps 
bin  
27 (77%) 
In a yellow sharps bin used only 
for septic cases   
1 (3%) 
The sharps are placed within a 
container, autoclaved and then 
discarded into the sharps bin  
7 (20%) 
 
The results show that seven (20%) of the participants knew the correct manner of 
disposing sharps from a contaminated or infected patient. According to Meeker and 
Rothrock (1999:105), the correct manner is, to dispose of sharps in a colour-coded, 
puncture-resistant and leakproof container. If the patient was contaminated, the sharps 
(blades and needles) should first be autoclaved and then discarded into this container.  
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It is of great concern that only seven (7) of the participants knew the correct manner of 
disposing sharps from a contaminated case. The sharp containers are usually kept inside 
the operating room and only replaced with a new container when it is full. Therefore 
twenty-seven (77%) of the participants disposed of their sharps from a contaminated 
case in the sharp container that remained in the operating room where other surgical 
procedures were still to be performed, which could also contribute to the transmission 
of infection. The researcher recommended that registered nurses dispose sharps from a 
contaminated case in the following manner: the sharps from the case are first 
autoclaved and then disposed into the sharps bin in the operating room in order to 
prevent contamination. More detail follows in chapter five. 
4.3.10 TRAFFIC AND MOVEMENT IN THE OPERATING ROOM 
Figure 4.5 indicates the knowledge of the participants regarding traffic and movement in 
the operating room.  
 
Figure 4.5 Knowledge of registered nurses on traffic and movement in the 
operating room. 
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The results show that thirty-one (89%) of the participants stated that traffic should be 
kept to a minimum in order to reduce turbulent air flow in the operating room. Eight 
(23%) of the participants stated that traffic and movement should be kept to a minimum 
to ensure that the air conditioning system functioned effectively. Five (14%) of the 
participants stated that traffic and movement should be kept to a minimum to ensure 
that the surgeon was not distracted and five (14%) of the participants stated that noise 
levels should be reduced. All of the participants were correct and therefore the figure 
illustrates this by giving the percentage of each statement.     
Traffic in the operating room should be kept to a minimum, because not only does the 
noise distract the surgeon, but it also causes an increase in the turbulent air flow in the 
operating room and the air conditioner will also not be as effective as it is supposed to 
be. As the degree of activity increases so does the potential for contamination as a 
result of the shedding and air turbulence that carries microbes to the wound, 
(Fortunato, 2000:227). According to Mangram, et al. (1999:260), the microbial level in 
the operating room air is directly proportional to the number of people moving about in 
the room and therefore efforts should be made to minimise personnel traffic.  
4.4 RESULTS OF SECTION C 
Section C tested the knowledge of registered nurses regarding the application of sterile 
technique principles as applicable to the operating room environment. 
4.4.1 ONLY STERILE ITEMS ARE USED WITHIN THE STERILE FIELD 
According to Fortunato (2000:230), if a sterile item wrapped in pervious woven material 
drops to the floor, it is considered as unsterile or contaminated, because it allows for 
the implosion of air into the package. The following table depicts the knowledge of the 
participants when a sterile item wrapped in a pervious woven material dropped to the 
floor. 
 
76 
 
TABLE 4.13 KNOWLEDGE OF REGISTERED NURSES REGARDING IF A STERILE ITEM 
DROPS TO THE FLOOR  
ACTIONS TAKEN IF A STERILE ITEM 
DROPPED TO THE FLOOR 
NUMBER OF 
REGISTERED 
NURSES 
(n=35)  
Place the package back into sterile 
storage  
3 (9%) 
Open the package for the surgical 
procedure 
0 (0%) 
Consider the package contaminated 32 (91%) 
 
The results show that thirty-two (91%) of the participants knew that if a sterile package 
dropped to the floor, it was considered as contaminated.  
4.4.2 STERILITY OF THE GOWN 
According to Fortunato (2000:230), gowns are considered sterile only from the chest to 
the level of the sterile field in the front and from 5cm above the elbows to the cuffs of 
the sleeves. The following table depicts the knowledge of the participants regarding the 
sterility of the gown. 
TABLE 4.14 KNOWLEDGE OF REGISTERED NURSES REGARDING THE STERILITY OF 
THE GOWN 
STERILITY OF THE GOWN NUMBER OF 
REGISTERED 
NURSES (n=35) 
From the chest to the level 
of the sterile field 
18 (51%) 
From the chest to the level 
of the sterile field and 5 cm 
above elbows to the  
cuffs of the sleeves 
17 (49%) 
The whole gown is 
considered sterile 
0 (0%) 
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The results show that seventeen (49%) of the participants knew that the gown was 
considered sterile only from the chest to the level of the sterile field and 5cm above the 
elbows to the cuffs of the sleeves and 51% did not know. Therefore the scrub nurses 
must be made aware of the statement mentioned above in order to prevent the scrub 
nurse, for example, from folding their hands under their arms, because of perspiration 
in the axillary region (Phillips, 2007:260). The researcher recommended that in order to 
prevent contamination the sterile team members pass one another by doing a 360-
degree turn, which is with their backs turned to one another, because the back of the 
gown is considered unsterile. 
 
4.4.3 STERILE DRAPED TABLES  
According to Fortunato (2000:231), only the top of a sterile, draped table is considered 
sterile; therefore anything falling or extending over the table edge is considered 
unsterile. Figure 4.6 depicts the knowledge of the participants regarding that tables are 
only sterile at the top of the table, known as the table level, hence the principle: tables 
are only sterile at table level. 
 
Figure 4.6 Knowledge of registered nurses on sterile supplies that extend over the 
table edge. 
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The results state that twenty-seven (77%) of the participants knew that any sterile 
supply or item that extended over the sterile table edge were considered as 
contaminated.  
4.4.4 STERILE PERSONS TOUCH ONLY STERILE ITEMS OR AREAS 
According to Fortunato (2000:231), the unsterile person, known as the circulator whom 
is the floor nurse, does not directly contact the sterile field, because that field will no 
longer be considered sterile; therefore only sterile persons may touch sterile areas. 
According to Osman (2000), the unsterile person, the circulator (floor nurse), should 
remain in unsterile areas and contact only unsterile items to prevent contamination of 
the sterile field. If the sterile field becomes unsterile, it must be considered as 
contaminated and be discarded.  
Figure 4.7 (on the next page) indicates the knowledge of the participants regarding the 
actions taken when a sterile area becomes contaminated. The figure illustrates the 
comparison between the participants that knew what actions to take following the 
event of a sterile area that became contaminated and the participants that did not 
know. 
 
 
 
 
 
 
 
 
79 
 
 
 
 
Figure 4.7 Knowledge of registered nurses regarding a sterile area that becomes 
contaminated. 
The results show that twenty-six (74%) of the participants will discard the trolley that 
has become contaminated and seventeen (49%) of the participants will redrape a new 
sterile area, which is all correct. Only two (6%) of the participants indicated that they 
would continue with the surgical procedure if the sterile area became contaminated; 
therefore it is important that the scrub nurses are aware of what actions to take, 
because the patient is potentially introduced to infection.  
4.4.5 DRAPING OF AN UNSTERILE TABLE 
Sterile persons avoid reaching over an unsterile field and therefore the sterile person 
drapes an unsterile table toward him- / herself first, then away, to protect the gown. 
The gloved hands of the scrub nurse are protected by cuffing the drape over the hands 
(Fortunato, 2000:232). Figure 4.8 summarises the participants’ knowledge regarding the 
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draping of an unsterile table. The figure illustrates the comparison between the 
participants that knew the correct manner and the participants that did not know how 
to drape an unsterile table. 
 
Figure 4.8 Knowledge of registered nurses on draping an unsterile table. 
The results show that twenty-seven (77%) of the participants knew that one needed to 
cuff the drape / sterile towel over one’s hands to protect them. Eighteen (51%) of the 
participants knew that the table needed to be draped first toward oneself and then 
away, in order to avoid leaning over the unsterile table and contaminating the sterile 
gown. Only two (6%) of the participants indicated that they would stand close to the 
unsterile table that needed to be draped, which is incorrect because, according to 
Phillips (2007:262), the scrub nurse needs to stand back from the unsterile table when 
draping it. Five (14%) of the participants indicated that the unsterile table first needed 
to be draped away from oneself and then towards oneself, which is incorrect because, 
as mentioned above, the unsterile table needs to be draped toward oneself first and 
then away.    
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4.4.6 THE STERILE FIELD IS CREATED AS CLOSE TO THE TIME OF USE AS POSSIBLE 
According to Fortunato (2000:233), sterile tables are created and prepared just before 
the surgical procedure because the degree of contamination is proportionate to the 
length of time that the sterile items are exposed to the environment. According to 
Osman (2000), the sterile field must be prepared as close as possible to the time of use 
because the sterility of the supplies that are to be used during a surgical procedure can 
be affected by the length of time the items have been exposed to the environment. 
Table 4.15 depicts the time when the participants create a sterile table for a surgical 
procedure.   
TABLE 4.15 THE TIME REGISTERED NURSES UTILISE FOR THE CREATION OF A STERILE 
FIELD 
TIME UTILISED FOR THE CREATION OF A 
STERILE FIELD 
NUMBER OF 
REGISTERED 
NURSES 
(n=35) 
Close to the operative time 32 (91%) 
In advance  0 (0%) 
In advance and cover it with sterile drapes 3 (9%) 
 
The results show that thirty-two (91%) of the participants indicated that one should 
create a sterile field as close as possible to the operative time, which is correct.  
4.4.7 UNSTERILE PERSONS AVOID REACHING OVER THE STERILE FIELD 
According to Meeker and Rothrock (1999:129), the circulator, unsterile member, holds 
only the lip of the bottle over the basin when pouring water into the sterile basin in 
order to prevent reaching over the sterile field. After the bottle of sterile water is 
opened and used during that particular procedure, it has to be thrown away and not 
used for the next patient. The scrub nurse must guard the sterile area to prevent any 
chance of contamination and the unsterile person, the circulator, may not touch or lean 
over the sterile area (Osman, 2000). 
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Figure 4.9 (on the next page) summarises the participants’ knowledge regarding the 
sterile principle: that unsterile persons avoid reaching over the sterile field. The figure 
illustrates the comparison between the participants that knew the principle that 
unsterile persons avoided reaching over the sterile field and the participants that did 
not know. 
 
Figure 4.9 Knowledge of registered nurses regarding the principle: that unsterile 
persons avoid reaching over the sterile field. 
The results show that thirty-two (91%) of the participants knew that the scrub nurse 
should place a sterile bowl on the edge of the table for the unsterile person to pour. 
Twenty-three (66%) of the participants knew that the sterile water that was left in the 
bottle should be discarded after the completion of the operation. None of the 
participants (0%) indicated that the scrub nurse should allow the unsterile person to 
reach over the sterile table to pour water, which is correct. None of the participants 
(0%) indicated that they would use the bottle with sterile solution again for the next 
patient, which is correct.  
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4.4.8 STERILE AREAS ARE CONTINUOUSLY KEPT IN VIEW 
According to Osman (2000), once a sterile field has been created, it must be monitored 
constantly. When the sterile field is left unattended, personnel, liquids or airborne 
contaminants can contaminate the sterile field and therefore the unguarded sterile field 
should be considered as contaminated. According to Meeker and Rothrock (1999:130), 
personnel must maintain a vigilant watch over sterile areas. Figure 4.10 (on the next 
page) indicates the participants’ knowledge regarding one’s actions once a sterile area 
has been created. The figure illustrates the comparison between the participants that 
knew what the actions were once a sterile area had been created and the participants 
that did not know. 
 
Figure 4.10 Knowledge of registered nurses on the actions taken when a sterile area 
has been created.  
The results show that twenty-nine (83%) of the participants indicated that they would 
remain in the operating room to view the sterile areas and twenty-three (66%) of the 
participants indicated that they would ask someone else to go to the storeroom for 
more sterile supplies if needed, so that they could keep a vigilant watch over the sterile 
area, which is correct. Only one (3%) of the participants indicated that he / she would 
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exit the operating room to obtain more sterile supplies, for example, from the 
storeroom if needed, which is incorrect.  
4.4.9 STERILE PERSONS KEEP WELL WITHIN THE STERILE AREA 
According to Fortunato (2000:233), sterile persons must pass one another back-to-back 
at a 360-degree turn. According to Osman (2000), the movement mentioned above 
reduces the risk of contamination by ensuring that the sterile persons pass by one 
another, unsterile to unsterile, which means that the back of the gowns, which are 
considered as unsterile, are facing one another. Figure 4.11 (on the next page) indicates 
the knowledge of the participants when sterile team members have to pass one 
another.   
 
Figure 4.11 Knowledge of registered nurses regarding when sterile team members 
pass one another. 
The results show that eighteen (51%) of the participants indicated that sterile persons 
should turn their backs towards one another and turn 360 degrees, which is correct.  
Seventeen (49%) of the participants indicated that they would step aside for the 
unsterile person, which is incorrect, because according to Fortunato (2000:233), sterile 
persons need to turn their backs to the unsterile persons when passing, because the 
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back of the gown is considered unsterile. It is important for the scrub nurse to know 
how to pass the rest of the sterile team members during a procedure, because the back 
of the sterile gown is considered unsterile and one can unsterilise oneself easily, causing 
the potential of introducing infection. Therefore scrub nurses’ attention needs to be 
drawn to the statement mentioned above.  
4.4.10 UNSTERILE PERSONS AVOID STERILE AREAS 
According to Fortunato (2000:234), unsterile members must face and observe the sterile 
area when passing it and they may never pass between two sterile areas. According to 
Osman (2000), unsterile persons must remain in unsterile areas and should only come 
into contact with unsterile items to prevent contamination of the sterile field. The 
unsterile person must always face the sterile field on approach. Figure 4.12 indicates the 
knowledge of the participants on sterile areas that must be avoided by unsterile 
persons. Figure 4.12 on the next page illustrates the comparison between the 
participants that knew that unsterile persons should avoid the sterile areas and the 
participants that did not know. 
 
Figure 4.12 Knowledge of registered nurses that unsterile persons must avoid 
sterile areas. 
86 
 
The results show that twenty-eight (80%) of the participants knew that a safe distance 
should be maintained from the sterile area and nineteen (54%) of the participants knew 
that the unsterile person should face and observe the sterile area when passing it. One 
(3%) of the participants indicated that the unsterile person might pass between the two 
sterile areas and two (6%) of the participants indicated that the unsterile person might 
pass with his / her back towards the sterile area, which is incorrect.  
Table 4.16 is also based on the principle that unsterile persons should avoid sterile 
areas.  
TABLE 4.16 KNOWLEDGE OF REGISTERED NURSES ON THE SAFE DISTANCE FROM A 
STERILE AREA 
SAFE DISTANCE 
FROM A 
STERILE AREA  
NUMBER OF 
REGISTERED 
NURSES (n=35) 
60cm  28 (80%) 
30cm 7 (20%) 
45cm 0 (0%) 
The results indicate that only seven (20%) of the participants indicated the correct 
distance, which is 30cm. Although the safe distance from the sterile field is theoretically 
30cm, 60cm is also correct, because the further an unsterile person is from the sterile 
field the safer it is. Therefore twenty-eight (80%) of the participants had also indicated 
correctly. 
According to Fortunato (2000:234), at least 30cm is considered a safe distance from the 
sterile field for an unsterile member. According to Osman (2000), the “margin of safety” 
is 30cm or more. 
4.4.11 DESTRUCTION OF THE INTEGRITY OF MICROBIAL BARRIERS RESULTS IN 
CONTAMINATION  
Table 4.17 indicates the knowledge of the participants regarding how sterile supplies are 
to be opened.  
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TABLE 4.17 KNOWLEDGE OF REGISTERED NURSES REGARDING THE OPENING OF 
STERILE SUPPLIES 
OPENING OF STERILE 
SUPPLIES  
NUMBER OF 
REGISTERED 
NURSES 
(n=35) 
Clean and dry hands 32 (91%) 
Gloves on  3 (9%) 
Wet hands  0 (0%) 
None of the above 0 (0%) 
 
The results indicate that thirty-two (91%) of the participants knew that the unsterile 
person, the circulator (floor nurse), should open any sterile supply with clean and dry 
hands. Only three (9%) of the participants indicated that the unsterile person should 
have gloves on, which is incorrect. According to Fortunato (2000:234), sterile packages 
must be handled with clean and dry hands.  
4.4.12 MICRO-ORGANISMS MUST BE KEPT TO AN IRREDUCIBLE MINIMUM 
According to Phillips (2007:264), micro-organisms are kept to an irreducible minimum 
by the following actions: 
• mechanical and chemical washing of hands; 
• changing a glove immediately if it is torn or punctured; and 
• applying sterile dressings prior to removing used surgical drapes. 
Figure 4.13 illustrates the participants’ knowledge on how micro-organisms are kept to 
an irreducible minimum. 
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Figure 4.13 Knowledge of registered nurses on how to keep micro-organisms to an 
irreducible minimum. 
The results show that twenty-seven (77%) of the participants knew that microorganisms 
could be kept to an irreducible minimum firstly, by mechanical and chemical hand 
washing, secondly, by changing a glove if it was torn or punctured and thirdly, by 
applying sterile dressings prior to removing used sterile drapes. Eight (23%) of the 
participants did not indicate all three options as mentioned above.  
4.5 CONCLUSION 
The following remarks are the recommendations that were made by the researcher 
regarding the findings from section C, which are the sterile technique principles. 
• Registered nurses only use sterile items within the sterile field. 
• Registered nurses know that in an operating room the tables are considered 
sterile only at table level and will therefore not have any sterile item that hangs 
over the edge of the table. 
• Sterile persons touch only sterile items or areas and unsterile persons touch only 
unsterile items or areas. 
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• Unsterile persons avoid reaching over the sterile field and sterile persons avoid 
leaning over an unsterile area. 
• The registered nurses create a sterile field as close as possible to the time of use 
and not in advance. 
• Registered nurses keep their sterile areas continuously in view by not leaving the 
operating room after a sterile area has been created. 
• The unsterile persons avoid sterile areas by not moving between the sterile 
areas.  
Data was collected by means of questionnaires and the statistical evaluation was done 
with the assistance of a statistician. The aim of the data analysis was to determine the 
participants’ knowledge regarding infection control and sterile technique principles in 
the operating room complex. The researcher explored and described the registered 
nurses’ knowledge regarding the infection control principles in the operating room 
complex. The areas in which knowledge deficit was identified will be utilised in 
recommending changes to the existing guidelines on infection control in the operating 
room complex. Chapter five discusses in detail the conclusions, recommendations, 
limitations and the guidelines for infection control in the operating room complex.   
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      CHAPTER 5 
CONCLUSIONS, GUIDELINES, LIMITATIONS AND RECOMMENDATIONS 
5.1 INTRODUCTION 
This chapter concludes the findings that were formulated in the previous chapter. The 
first objective of the study was to explore and describe the knowledge of registered 
nurses regarding the principles of infection control and sterile technique in the 
operating room complex. The second objective was to make recommendations for 
changes to the existing guidelines on infection control in the operating room complex. 
This chapter also includes the limitations of the study as well as recommendations for 
future research. 
It is important that registered nurses apply infection control and sterile technique 
principles in their nursing practice because it can reduce and control the spread of 
micro-organisms, thereby promoting optimal health for the patient as well as for the 
personnel. 
5.2 CONCLUSIONS 
The researcher gathered data from the participants by means of questionnaires in order 
to achieve the objectives mentioned above. The data was related to relevant literature 
and the data gathered from the participants, was analysed with the assistance of a 
statistician.  
Linking to the findings discussed in chapter 4, the following major conclusions can be 
made. 
5.2.1 DEMOGRAPHIC DATA 
Of the thirty-five (35) participants only two were male. The majority of the participants 
(31%) were in the age category of older than forty (40) years of age, while 49% were 
younger than thirty-five (35) years and 51% were older that thirty-five (35) years.  
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The majority of the participants (34%) had had experience in the operating room 
complex for ten or more years and 11% had at least one to two years’ experience. Of all 
of the participants, only seventeen (49%) had post-basic qualifications in nursing, of 
whom sixteen (46%) had done a post-basic qualification in operating room nursing.  
The majority of the participants were working in general (77%), gynaecological (69%), 
neurological (49%) and orthopaedic surgery (54%). As mentioned in the previous 
chapter, these surgical disciplines are areas where one needs to be extra vigilant, in 
order to prevent infection. It is therefore necessary for the registered nurses to have 
adequate knowledge regarding infection control and sterile technique principles.  
The conclusion that can be drawn from section A in the questionnaire is that the 
majority of the participants were older than forty years of age and therefore probably 
had extensive experience in the operating room complex. Nearly half of the participants 
(46%) had done a post-basic qualification in operating room nursing and must therefore 
have had adequate knowledge regarding infection control and sterile technique 
principles pertaining to the operating room complex.   
Section B of the questionnaire will be discussed next.  
5.2.2 KNOWLEDGE BASE RELATED TO INFECTION CONTROL PRINCIPLES 
The following conclusions can be drawn from section B of the questionnaire. 
• The participants had adequate knowledge pertaining to the components of an 
infection control programme (figure 4.1 on page 66). This could be linked to the 
fact that they were aware that the hospital had an infection control programme. 
• The participants have shown that there is a knowledge deficit regarding how 
nosocomial infection can be transmitted. Only 31% of the participants knew how 
nosocomial infection could be transmitted. The registered nurses need to be 
made aware of this in order to prevent or control nosocomial infection. The 
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registered nurses need to attend at least one infection control workshop per 
year. 
• The participants showed a knowledge deficit in what the micro-organisms, such 
as bacilli and fungi indicated. Registered nurses’ attention must be drawn to this, 
because these micro-organisms contribute to nosocomial infection and by 
applying infection control principles these microorganisms can be kept at bay. 
• The participants had adequate knowledge regarding what organism could be 
found in the human intestines. Twenty-four (69%) of the participants knew that 
streptococcus faecalis in the intestines could give rise to severe infections and 
could also become resistant to antibiotics (table 4.8 on page 70). 
• The participants had adequate knowledge regarding contaminated sets being 
used during surgical procedures and the actions that needed to be followed 
pertaining to this statement. When a sterile set becomes wet or the seal is 
broken, the set is considered unsterile and must be discarded (table 4.9 and 4.10 
on pages 71 and 72).  
• The participants had adequate knowledge regarding how surgical masks should 
be worn (table 4.11 on page 72).  
• Sharps from a contaminated / infected case should first be autoclaved and then 
discarded into the sharps container to prevent nosocomial infection. Only seven 
(20%) participants knew the correct manner of disposing sharps after a 
contaminated case (table 4.12 on page 73). Therefore the registered nurses had 
a knowledge deficit regarding the disposing of the contaminated sharps and 
urgent attention must be given to this statement. 
• The air-conditioning system functions effectively when the doors of the 
operating room are kept closed in order to maintain a positive pressure and 
when there are at least fifteen air changes per hour. The results show that there 
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is a lack of knowledge regarding the statement mentioned above (figure 4.3 on 
page 68).  
• The registered nurses also had a knowledge deficit regarding traffic and 
movement in the operating room that should be kept to a minimum (figure 4.5 
on page 74).  
Attention must be given to all the areas identified as those where the registered nurses 
had a lack of knowledge (as indicated above). Therefore with additional knowledge the 
registered nurses will have a better understanding of infection control as well as the 
importance thereof and will be able to implement them so that nosocomial infection 
can be controlled or reduced.   
Section C of the questionnaire will be discussed next.  
5.2.3 KNOWLEDGE BASE RELATED TO THE PRINCIPLES OF ASEPSIS 
The following conclusions were drawn pertaining to the registered nurses’ knowledge 
regarding the sterile technique principles that were discussed in detail in chapter two. 
Registered nurses were found to have adequate knowledge pertaining to the following 
sterile technique principles. 
• Tables are considered sterile only at table level (figure 4.6 on page 77).  
• Unsterile persons should avoid reaching over sterile areas (figure 4.9 on page 
82). 
• Sterile areas are continuously kept in view (figure 4.10 on page 83). 
• Unsterile persons must avoid sterile areas (figure 4.12 on page 85). 
• The registered nurses had adequate knowledge regarding the actions taken 
when a sterile area became contaminated (figure 4.7 on page 79).   
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• The registered nurses had adequate knowledge regarding the draping of an 
unsterile table (figure 4.8 on page 80). 
• Registered nurses knew when a sterile field for a surgical procedure could be 
prepared, which is as close to the operative time as possible (table 4.15 on page 
81).  
• The registered nurses knew that an unsterile person should not come closer than 
30cm from the sterile area. The majority of the participants who said that 60cm 
was a safe distance for an unsterile person to come close to a sterile field were 
wrong because the further an unsterile person is from a sterile area, the safer it 
is; but theoretically 30cm is the correct distance (table 4.16 on page 86). 
• The majority of the registered nurses had adequate knowledge on how an 
unsterile person should open a sterile item, which is with clean and dry hands 
(table 4.17 on page 87). 
• The registered nurses knew how to keep the micro-organisms to an irreducible 
minimum (figure 4.13 on page 88). 
The following pertain to the knowledge deficit that the registered nurses had regarding 
section C of the questionnaire. 
• Some registered nurses did not know the correct procedure to follow when 
sterile team members passed one another during a surgical procedure (figure 
4.11 on page 84). The registered nurses must be made aware of the correct 
procedure to follow when passing sterile team members during a surgical 
procedure because, if the sterile gown becomes contaminated, the patient is at 
risk for developing infection. 
• The registered nurses had a knowledge deficit regarding the gowns’ sterility. For 
example, the gown is only sterile from the chest to the level of the sterile field 
and 5cm above the elbow to the cuffs of the sleeves (table 4.14 on page 76). 
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Registered nurses must be made aware of this statement as they wear the sterile 
gown daily for surgical operations. 
Since it is essential to update the knowledge of registered nurses regarding infection 
control and sterile technique principles, it is important to develop recommendations for 
changes to be made to the existing guidelines for infection control in the operating 
room complex so as to improve the registered nurses’ knowledge regarding the 
infection control and sterile technique principles. 
5.3 RECOMMENDATIONS FOR CHANGES TO BE MADE TO THE EXISTING 
GUIDELINES REGARDING INFECTION CONTROL PRINCIPLES IN THE OPERATING 
ROOM COMPLEX 
According to Searle (2000:246), poor knowledge of microbiology and aseptic techniques, 
generally slapdash approaches and poor discipline should never be the cause of post-
operative infection.  
The guidelines formulated to make changes to the existing guidelines for infection 
control in the operating room complex will be discussed in the tables below and will be 
in italics to differentiate between the existing guideline (as discussed in chapter two) 
and the recommendation. 
5.3.1 GUIDELINE 1: AIR-CONDITIONING SYSTEM IN THE OPERATING ROOM 
COMPLEX 
The objective of this guideline is to ensure that the registered nurses acquire adequate 
knowledge regarding the air-conditioning system in the operating room complex. The 
action steps and the rationale of the guideline will be discussed in table 5.1 on the 
following page. 
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TABLE 5.1 AIR-CONDITIONING SYSTEM IN THE OPERATING ROOM COMPLEX 
ACTION STEPS BY REGISTERED NURSE RATIONALE 
Registered nurses must ensure that the 
filters are changed regularly.  
 
The registered nurses must ensure that 
maintenance and inspections of the air-
conditioning system are done regularly by 
the recommended people and it must be 
documented. 
 
Ensure that the operating room doors are 
kept closed.  
 
 
 
 
 
 
 
 
 
 
 
There should be 15-30 air changes per 
hour and the air must be filtered with 
High- Efficiency Particulate (HEPA) filters. 
Effective ventilation is of the utmost 
importance to prevent microbial 
transmission in the surgical site. 
 
 
 
If all the doors are kept closed, a positive 
pressure will be maintained and a 
minimum of 15 air changes per hour will 
also be maintained, which causes the ai- 
conditioning system to function 
effectively. 
Turbulent air flow in the operating room 
will be prevented. Air turbulence causes 
microbes to be carried to the wound which 
can lead to the patient’s developing 
wound infection. 
Adequate ventilation with the required 
humidity provides a comfortable working 
environment for the surgical team.  
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5.3.2 GUIDELINE 2: KNOWLEDGE OF REGISTERED NURSES ON MICROBIOLOGY 
The objective of this guideline is to ensure that the registered nurses have adequate 
knowledge of microbiology.  The action steps and the rationale of the guideline will be 
discussed in table 5.2. 
TABLE 5.2 KNOWLEDGE OF REGISTERED NURSES REGARDING MICROBIOLOGY 
ACTION STEPS BY REGISTERED NURSE RATIONALE 
The registered nurse must ensure that the 
air sampling is done when necessary. 
 
 
 
 
 
Registered nurses must attend in-service 
programmes regarding microbiology. For 
example, training should be given 
regarding the different micro-organisms 
that are found in different patient 
situations that regularly arise in the 
operating room. 
Air sampling for microbiological culture is 
only done when the operating room has 
been commissioned; when maintenance 
has been done to the system; when there 
is a problem with infection, which can be 
related to airborne transmission in the 
operating room after the exclusion of the 
ventilation system; or when it is required 
by the health department. 
The staff will understand why isolation 
technique is important and will therefore 
implement the isolation technique and 
minimise any risks of infection. 
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5.3.3 GUIDELINE 3: THE STERILE GOWN WORN DURING A SURGICAL PROCEDURE 
The objective of this guideline is to ensure that all registered nurses have adequate 
knowledge regarding the sterility of the gown worn during any surgical procedure. The 
action steps and the rationale of the guideline will be discussed in table 5.3. 
TABLE 5.3 THE STERILE GOWN WORN DURING A SURGICAL PROCEDURE 
ACTION STEPS BY REGISTERED NURSE RATIONALE 
Registered nurses must wear the correct 
operating room attire: sterile gowns 
when participating in a surgical 
procedure; inside shoes in the operating 
room complex; head caps to cover the 
hair and surgical masks at all times in the 
operating room complex. 
 
 
 
 
 
 
 
 
 
 
The sterile team members wear sterile 
gowns to protect the patient as well as 
themselves.  
Inside shoes are shoes dedicated for use in 
the operating room complex only. They 
should be washable and have enclosed 
toes and heels for protection. Overshoes, 
which are disposable, may be worn over 
normal footwear for visitors. This is done 
to prevent the transmission of micro-
organisms to keep the operating room 
complex as clean as possible. 
Hair should be covered with disposable 
caps or covers which eliminate the 
possibility of hair or dandruff being shed 
onto scrub suits and into the environment, 
which may lead to infection.  
Masks must be worn for surgical 
procedures and the same mask may not be 
worn for more than one procedure. Masks 
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Registered nurses wear sterile gowns 
when participating in any surgical 
procedure and have knowledge regarding 
the sterility of the gown. 
 
 
 
 
The sterile team members pass one 
another by doing a 360-degree turn. 
 
protect the patient and the sterile field 
from bacterial contamination. Masks are 
also worn as protective clothing against 
splashing of blood or body fluids.  
Goggles are worn to protect the scrub 
nurse from any body fluids splashing into 
his / her eyes. 
 
The sterile gown is only sterile from the 
chest to the level of the sterile field and 
5cm above the elbows to the cuffs of the 
sleeves and therefore registered nurses 
may not fold their hands under their arms, 
because perspiration in the axillary area 
may bring about contamination. 
 
The sterile team members pass one 
another by turning their backs towards one 
another and turn 360-degrees, because the 
back of the sterile gown is considered  
 
 
unsterile and therefore the risk of 
contaminating the gown is decreased. 
 
 
 
 
100 
 
5.3.4 GUIDELINE 4: CONTAMINATED WASTE DISPOSAL 
The objective of this guideline is to ensure that all registered nurses have adequate 
knowledge regarding the correct manner of disposing of contaminated waste. The 
action steps and the rationale of the guideline will be discussed in table 5.4. 
TABLE 5.4    CONTAMINATED WASTE DISPOSAL 
ACTION STEPS OF REGISTERED NURSE RATIONALE 
Registered nurses dispose of waste in the 
correct manner in order to prevent 
contamination. 
 
 
Registered nurses dispose of sharps from a 
contaminated case in the following 
manner: first autoclaving the sharps and 
then disposing of them into the sharps bin 
in the operating room. 
Waste is disposed of using colour-coded 
bags, for example, red bags for 
contaminated waste in order for it to be 
incinerated. All bags must be sealed and 
removed from the operating room after 
each case to prevent contamination. 
The sharps from a contaminated case need 
to be placed in a dish to be autoclaved in 
order to destroy the micro-organisms on it 
and should then only be disposed of into 
the sharps container in order to prevent 
contamination.  
  
 
5.3.5 GUIDELINE 5:   INFECTION CONTROL WORKSHOP 
The objective of this guideline is to ensure that all registered nurses attend infection 
control workshops in order to stay updated with the latest findings and infection control 
principles. The action steps and the rationale of the guideline will be discussed in table 
5.5 on the next page.  
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TABLE 5.5     INFECTION CONTROL WORKSHOP  
ACTION STEPS OF REGISTERED NURSE RATIONALE 
Registered nurses attend in-service 
education programmes. 
 
 
 
Registered nurses attend and present 
infection control workshops. 
 
 
 
 
 
 
In-service training and supervision is 
implemented in the operating room 
complex as well as competency-based 
assessments. 
 
 
Ongoing in-service education and regular 
evaluation of knowledge and competence 
are an integral part of ensuring staff safety 
and quality assurance of patient safety and 
management, for example, the disposing 
of sharps. 
Registered nurses will have adequate 
knowledge regarding infection control 
principles and whether there are any new 
research findings which may be 
implemented in practice to prevent 
infection. The registered nurses that did 
attend a workshop must give feedback to 
the rest of the staff which can be done 
when a meeting is held, in order for 
everyone to know if and what the new 
developments in infection control are so 
that everyone is updated. 
 
Registered nurses attend in-service training 
on infection control and sterile technique 
principles in order for them to become 
more knowledgeable regarding the 
prevention of infection such as nosocomial 
infection. Scrub nurses are assessed to 
ensure that they are competent in their 
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 performances and if not, immediate 
training is necessary to ensure that they 
implement the skills in order to ensure 
quality care for the patients. The staff must 
attend refresher courses to stay up to date. 
Preferably every six months.    
 
5.3.6 GUIDELINE 6:   STERILE TECHNIQUE PRINCIPLES 
The objective of this guideline is to ensure that all registered nurses have adequate 
knowledge regarding sterile technique principles in order to prevent contamination and 
the development of infection. The sterile technique principles are not in the existing 
guidelines yet these principles are essential, because they contribute to the prevention 
and the controlling of infection. The action steps and the rationale of the guideline will 
be discussed in table 5.6. 
TABLE 5.6     STERILE TECHNIQUE PRINCIPLES  
ACTION STEPS OF REGISTERED NURSE RATIONALE 
Registered nurses use only sterile items 
within the sterile field. 
Registered nurses know that in an 
operating room the tables are considered 
sterile only at table level and will therefore 
not have any sterile item that will hang 
over the edge of the table. 
Sterile persons touch only sterile items or 
areas and unsterile persons touch only 
unsterile items or areas. 
All these principles are to be carried out 
during any surgical procedure in order to 
prevent contamination and infection in the 
patient. 
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Unsterile persons avoid reaching over the 
sterile field and sterile persons avoid 
leaning over an unsterile area. 
The registered nurses create a sterile field 
as close as possible to the time of use and 
not in advance. 
Registered nurses keep their sterile areas 
continuously in view by not leaving the 
operating room after a sterile area has 
been created. 
The unsterile persons avoid sterile areas by 
not moving between the sterile areas. 
 
5.4 LIMITATIONS OF THE STUDY 
The following limitations of the study were identified. 
• The study was conducted in the Nelson Mandela Metropole which included only 
two private hospitals. The study therefore does not include the knowledge of the 
registered nurses regarding infection control and sterile technique principles in 
the public health care hospitals’ operating room complexes.  
• From the forty questionnaires that were handed out, only thirty-five responded. 
• The study only made recommendations for guidelines, but did not implement or 
evaluate the effectiveness thereof.  
5.5 RECOMMENDATIONS 
Based on the findings of the study the following recommendations were made regarding 
nursing practice, nursing education and nursing research.  
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5.5.1 NURSING PRACTICE 
The following recommendations were made from the research study that relates to 
nursing practice. 
• The six (6) guidelines that were formulated may be used to upgrade the existing 
guidelines for infection control in the operating room complex in order to 
improve the knowledge of the registered nurses, known as scrub nurses, 
regarding infection control and sterile technique principles in the operating 
room. 
• More workshops should be held to make the registered nurses more vigilant 
about the principles related to infection control and sterile technique 
principles. 
• A clinical teacher or educator may come and do assessment rounds in the 
operating room in order to observe whether the registered nurses are 
implementing the principles and to guide them where necessary. The registered 
nurses can ask the educator questions if there is uncertainty about a particular 
principle, for example, how to implement a certain principle. 
• In-service education can be done to explain the sterile technique and the 
infection control principles to the staff and train them in the usage thereof. 
5.5.2 NURSING EDUCATION 
The following recommendations from the research study relate to nursing education. 
• The guidelines that were formulated to upgrade the existing guidelines for 
infection control in the operating room complex may assist the registered 
nurses in becoming more knowledgeable than before regarding infection 
control and sterile technique principles in the operating room complex. 
•  It is also recommended that the registered nurses, scrub nurses, attend any 
congresses that are held, such as the South African Theatre Sisters’ (SATS) 
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congress where lectures are given and any new developments and findings are 
discussed and explained as well as discussions on evidence-based practices. 
• Registered nurses that do not have any additional training related to operating 
room nursing must be encouraged to undergo a formal course (post-basic 
qualification) in operating room technique, because the training can give 
theoretical background pertaining to microbiology and infections, such as 
nosocomial infections. This can make them aware of the importance of 
implementing infection control and sterile technique principles. 
5.5.3 NURSING RESEARCH 
The following recommendations are made with regard to future research. 
• The study can be utilised again in the same operating room complexes in order 
to investigate whether there is any improvement in the knowledge of the 
registered nurses after the revised guidelines have been implemented. 
• The study was limited to only registered nurses, scrub nurses, in the operating 
room. Owing to the presence of other sterile team members, such as the 
surgeon and the assistant, it will also be advisable to conduct a research study 
which includes them because they are in direct contact with the patient during 
surgery and may also be a risk for a patient developing an infection post-
operatively. 
• A study can be done by observing the scrub nurses and or medical practitioners 
during surgical procedures to determine their aseptic techniques. 
• Further research can be done to develop the content of a competency – based 
assessment programme. 
• The study can be repeated in the public healthcare hospitals. 
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5.6 CONCLUSION 
The research study explored and described the knowledge of registered nurses, known 
as scrub nurses, regarding infection control and sterile technique principles in the 
operating room complex. The aim of the study was to make recommendations for 
changes to be made to the existing guidelines for infection control in the operating 
room complex. 
The guidelines that were developed for the changes to be made to the existing 
guidelines will be distributed to the two particular hospitals where the study was 
conducted, in order to make the registered nurses aware of the findings and what they 
can do to improve their knowledge on infection control and sterile technique principles.  
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GUIDELINES FOR PARTICIPATING IN THE RESEARCH 
 
Dear participant 
The following information is given to guide you in making a decision whether or not to 
participate in the research: 
• Title of the research project: The knowledge of registered nurses regarding 
infection control principles in the operating room complex. The research is 
approved by the Research Committee and the Ethics Committee of the Nelson 
Mandela Metropolitan University. 
• Principal investigator: Kim Malan 
Address: Department of Nursing Science, NMMU, PO Box 77000, Port Elizabeth 
Contact telephone number: 041 3926150 
Supervisors: Prof R.M. van Rooyen and Mrs J.W. Bouwer 
Address: same as above 
Contact telephone number: 041 5042122 
• Aim: The investigator is researching the knowledge of registered nurses, working 
in two private hospitals in the Nelson Mandela Metropole, regarding infection 
control and sterile technique principles in the operating room complex. The 
information will be used to explore and describe the knowledge of registered 
nurses and develop recommendations for change of the existing infection 
control guidelines in the operating room complex. 
• Procedures: The researcher will hand deliver the questionnaire to the 
participants in the operating room, who will then be allowed time to complete 
them. You do not have to write your name or indicate any other form of 
identification anywhere on the questionnaire. The contents of the questionnaire 
will remain confidential. Please answer the questions in the questionnaire as 
honestly as possible.  
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• The researcher will ask the participants to put the questionnaire within the 
sealed box in the office of the operating rooms. The researcher will collect the 
sealed box from the office.  
• Risks: There will be no risks to the participant with regard to participating in the 
research study. 
• Possible Benefits: As a result of your participation in this research study, the 
principal investigator aims to make recommendations for change of the existing 
infection control guidelines in the operating room complex.  
• Confidentiality: Your identity will not be revealed in any discussion or description 
by the investigator. After data analysis, all questionnaires will be torn up. If 
conflicts occur, you may call the director of the research management at (041) 
5044536 or write to the chairperson of the research at: Technology and 
Innovation Committee, PO Box 77000, NMMU, Port Elizabeth, 6031.  
• Access to findings: The participant will have no personal access to the findings, 
but the researcher hopes that this study will contribute to enhancing the role of 
registered nurses in infection control and sterile technique principles in the 
operating room complex, of two private hospitals in the Nelson Mandela 
Metropole. 
• Voluntary participation/ refusal/ discontinuation: Participation is voluntary, 
whether or not to participate will in no way affect your work; you may withdraw 
at any stage without penalization and this will not result in any additional costs 
to the participant. 
Yours sincerely  
Kim Malan 
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         CONSENT FORM 
                                     DECLARATION BY REGISTERED NURSE  
1.The undersigned_________________________ (name), a registered 
nurse at _____________________ (name of hospital). I hereby confirm as 
follows: I was invited to participate in the abovementioned research 
project which is being undertaken by Kim Malan.  
Initial 
2.The following aspects have been explained to me: 
2.1Aim: The investigator is researching the knowledge of registered nurses 
regarding infection control and sterile technique principles in the 
operating room complex, of two private hospitals in the Nelson Mandela 
Metropole. 
The information will be used to explore and describe the knowledge of 
registered nurses and develop recommendations for change of the 
existing infection control guidelines in the operating room complex. 
Initial 
Procedures: I understand that I will answer all questions on the 
questionnaire; the researcher expects me to answer the questions as 
honestly as possible. 
Initial 
2.2Risks: There will be no risks for myself with regard to participating in 
the research study. 
Initial 
Possible benefits: As a result of my participation in this study the principle 
investigator aims to: 
• Make recommendations for change of the existing infection 
control guidelines in the operating room complex of two private 
hospitals. 
Initial 
Confidentiality: My identity will not be revealed in any discussion or Initial 
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description by the investigator. 
Access to findings: I will have no personal access to the findings, but the 
researcher hopes that this study will contribute to: 
• Enhanching the role of the registered nurse in the infection control 
and sterile technique principles in the operating room complex by 
developing recommendations for change of the existing infection 
control guidelines in the operating room complex. 
Initial 
Voluntary participation/ refusal/ discontinuation: My participation is 
voluntary. My decision whether or not to participate will in no way affect 
my work. 
Initial 
3. The above information was explained to me by Kim Malan in English 
and I was given time to answer the questions in the questionnaire. 
Initial 
4. No pressure was exerted on me to consent to participate and I 
understand that I may withdraw at any stage without penalization. 
Initial  
5. Participation in this research will not result in any additional costs to 
me. 
Initial 
I herby consent voluntary to participate in the above mentioned research 
project. 
Signed/ confirmed at ____________________on_________20 
                                             (place)                            (date)   
 
------------------------------                                             -------------------------- 
Signature of participant                                            Signature of witness  
Initial  
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QUESTIONNAIRE ON THE KNOWLEDGE OF REGISTERED NURSES REGARDING 
INFECTION CONTROL AND STERILE TECHNIQUE PRINCIPLES IN THE OPERATING ROOM 
COMPLEX OF PRIVATE HOSPITALS. 
Please complete the following questionnaire on the knowledge of registered nurses 
regarding the reduction of wound infection in a private hospital’s operating room 
complex. Where indicated, please make a cross to the relevant answer to indicate your 
responses, for example: 
 
 
x 
 
 
 
You may choose more than one answer and therefore more than one cross may be 
made at a question as shown above. If a question has the following section, for 
example, “Other, please specify” then use the dotted line: 
…………………………………………………. If you are able to answer that specific question. 
    THANK YOU FOR YOUR TIME AND CO-OPERATION! 
Kim Malan         Contact 
details: 
M.Cur student         041 3926150 
Department of Nursing Science 
Nelson Mandela Metropolitan University  
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QUESTIONNAIRE 
SECTION A : BIOGRAPHICAL DATA       
Read each item below and make a cross in the block to indicate your response.  
More than one response may be correct. 
          
1. Gender          
Male  Female  
 
2. Age  
22-29  
30-34  
35-40  
Older than 40  
 
3. How long have you been working in the operating room? 
Less than a 
year 
 
1-2 years
  
 
3-5 years  
5-10 years  
10 years or 
more 
  
 
     4.  Basic qualifications in nursing 
Four year 
diploma 
 
Four year 
degree  
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5. Post basic qualifications 
Yes  
No   
 
6. If yes, indicate the qualification.      
Operating 
room nursing 
 
Nursing 
administration 
 
Nursing 
education 
 
Other   
 
7. If other, please specify. 
………………………………………………. 
 
8. Indicate the surgical discipline(s) that you are currently working in within the 
operating room complex. 
Orthopaedic surgery  
Neurosurgery  
Gynaecological surgery  
General surgery  
Urological surgery  
Otorhinolaryngological 
surgery 
 
Thoracic  
Plastics  
Ophthalmology   
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SECTION B:  KNOWLEDGE BASE RELATED TO INFECTION CONTROL PRINCIPLES 
Indicate the correct answer below by choosing the most appropriate answer. You may 
choose more than one answer. 
9. Is there an infection control programme in the hospital? 
Yes  
No  
Uncertain  
 
10. If yes; are you familiar with the contents of the infection control protocol? 
Yes  
No  
 
11. Have you ever attended an infection control workshop?    
Never  
Last year  
In the past 2 years  
More than 2 years ago  
 
12. According to the World Health Organisation the components of an  
infection control programme includes…… 
Basic measures, for example, standard 
and additional precautions 
 
Education and training of health care 
workers 
 
Immunization of health care workers  
Incident monitoring   
All of the above  
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13. A breach in infection control practices facilitates transmission of infection …… 
From patient to the nurse  
From patient to patient  
From nurse to nurse  
From nurse to patient  
 
14. Effective functioning of the air conditioning is influenced by…. 
All the doors should be kept closed to 
maintain a negative pressure 
 
All the doors should be kept closed to 
maintain a positive pressure 
 
There must be a minimum of 15 air changes 
per hour 
 
Traffic in and out of the operating room has 
no influence on the ventilation 
 
 
15. Microorganisms such as bacillus and fungi indicate….    
The presence of dust borne organisms due to 
inadequate cleaning procedures 
 
Instruments or equipment that has not been 
properly cleaned 
 
That there was a break in the sterile 
technique 
 
That filters in the air conditioners need to be 
changed 
 
 
16. Name the microorganism in the human intestines that can give rise to  
severe infections and resistance to antibiotics… 
Streptococcus pyogenes  
Viridans group streptococci  
Streptoccocus faecalis  
Streptococus pneumonia   
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17. Which of the following determines that a set or pack is contaminated? 
Wetness   
Stains   
Broken seal  
All of the above  
None of the 
above 
 
 
18. If the set or pack becomes contaminated; state actions taken… 
Discard it  
Use it  
 
19. When you enter an operating room that is in use, you must…. 
Walk in without a mask  
Keep the mask with your hand just close to 
your mouth and nose 
 
Put a mask on so that it fits snugly around 
the nose and mouth area 
 
 
20. Needles and blades (sharps) used during a contaminated  
case are disposed in the following manner. 
Discarded into the yellow sharps bin  
In a yellow sharps bin used only for septic 
cases 
 
The sharps are place within a container and 
autoclaved and then discarded  
into the sharps bin     
 
All of the above  
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21. Traffic and movement in the operating room must be kept to a  
 minimum to ……. 
Reduce turbulent air flow in theatre  
Reduce distraction of the surgeon  
Ensure that the air conditioner is effective  
Reduce noise levels  
 
SECTION C:   KNOWLEDGE BASE RELATED TO THE PRINCIPLES OF ASEPSIS 
Indicate the correct answer below by choosing the most appropriate answer. You may 
choose more than one answer. 
22. A sterile package wrapped in a pervious woven material drop to  
The floor … 
Do you place the package back into sterile 
storage 
 
Open the package for the surgical procedure  
Consider the package contaminated  
 
23. A gown is considered sterile…… 
From the chest to the level of the sterile field  
From the chest to the level of the sterile field 
and 5 cm above elbows to the  
cuffs of the sleeves 
 
The whole gown is considered sterile  
 
24. When the tape on the large abdominal swabs extends over  
the table edge, do you…. 
Move the swab from the edge and 
continue using it  
 
Discard the swab  
Remove the tape from the swab and 
continue to use it 
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25. The circulating nurse accidently contaminates a sterile area.  
Indicate your actions as a scrub nurse. 
Discard the trolley that was contaminated  
Redrape a new area  
Continue with the procedure with no 
intervention 
 
 
26. When draping an unsterile table, do you…. 
Cuff the drape over your gloved hands to 
protect them 
 
Drape the table first towards self and then 
away from yourself 
 
Stand close to the table that is to be draped  
Drape the table first away from yourself and 
then towards yourself 
 
 
27. When creating a sterile field for the operation it is preferable  
to open a pack…  
Close to the operative time  
In advance   
In advance and cover it with sterile drapes  
 
28. When requiring sterile water during the surgical procedure,  
do you…… 
Place a bowl on the edge of the table for the 
nurse to pour in 
 
Allow the nurse to reach over your table to 
pour the water 
 
Discard the sterile water left in the bottle 
after completion of the operation   
 
Use it again for the next operation  
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29. When a sterile area has been created, does the scrub nurse…. 
Remain within the room to view sterile areas  
Exit the theatre to obtain more sterile 
supplies with no one in the theatre 
 
Ask another member to collect more sterile 
supplies 
 
 
30. During a surgical procedure when passing  the sterile  
team members, do you…. 
Turn your back towards one another and 
turn 360 degrees 
 
Face the other sterile member’s back  
Step aside for the unsterile person   
 
31. An unsterile person is allowed to…. 
Pass between two sterile areas   
Pass with their back towards the sterile area  
Maintain a safe distance from the sterile 
field 
 
Face and observe sterile area when passing 
it 
 
 
32. A safe distance for an unsterile person from a sterile field is.. 
60cm  
30cm  
45cm  
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33. The circulating nurse is allowed to open sterile packages  
with. 
Clean and dry hands  
Gloves on   
Wet hands   
None of the above  
 
34. Microorganisms are kept to an irreducible minimum by…… 
Mechanical and chemical washing of hands   
Changing a glove immediately if it is torn or 
punctured  
 
Applying sterile dressings prior to removing 
used surgical drapes 
 
All of the above     
 
35. What would you like to know/learn more about regarding infection control and 
sterile technique principles? 
……………………………………………………………………………………………………………………. 
……………………………………………………………………………………………………………………. 
……………………………………………………………………………………………………………………. 
……………………………………………………………………………………………………………………. 
 
 
       THANK YOU FOR PARTICIPATING 
 
 
 
 
 
 
 
 
 
 
 
 
 
127 
 
              
 
 
 
 
 
 
     
    
 
 
       ANNEXURE  C 
 
LETTER TO THE PRIVATE HOSPITALS IN THE NELSON   
  MANDELA METROPOLE TO CONDUCT  
THE RESEARCH STUDY 
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        PO Box 10839 
        Linton Grange 
        Port Elizabeth 
        6015 
 
        20 October 2007 
 
Regional Manager 
PO Box 12051 
Centrahil 
Port Elizabeth 
6006 
 
Dear Sir 
 
Request for permission to conduct research 
 
I am currently registered at the Nelson Mandela Metropolitan University as a master’s 
student in Operating Room Technique. As part of my studies I have to conduct research 
and would appreciate your permission to continue with the research within the hospital. 
 
 
The title of my research is as follows: The knowledge of registered nurses regarding 
infection control principles in the operating room complex.  The research will be 
conducted under the supervision of Prof R.M. van Rooyen and Mrs J.W. Bouwer from 
the Department of Nursing Science. 
 
The focus of the study is to explore and describe the knowledge of registered nurses, in 
two private hospitals in Nelson Mandela Metropole, related to infection control 
principles in the operating room complex. Following the analysis of the data, 
recommendations for upgrading the existing in-service education programme in the 
operating room complex on infection control principles will be made. 
 
 
Please find attached a copy of the protocol, as well as, a letter of approval from the 
Faculty Research, Technology Innovation Committee to conduct this research. Should 
you have any queries, please contact my supervisor, Prof R.M. van Rooyen or Mrs J.W. 
Bouwer during office hours at (041) 5042122. 
 
Thank you for considering my request. 
 
Yours faithfully 
Kim Malan  
041 3926015 
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    ANNEXURE D 
APPROVAL TO CONDUCT THE RESEARCH STUDY FROM        
       ADVANCED DEGREE AND ETHICS COMMITTEE  
OF THE NELSON MANDELA METROPOLE UNIVERSITY 
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